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The tli«or«tieal portion of the theele oonelcta of tvo 
parte. Pairt*! IncluAea a oritloal review of the ohemietry of 
flaTanolde and hlflavanoida and highXighta the reoent adTaneea 
in the analytical teohniquea applied to their iaolation and 
atruoture elucidation* ParU>XI deela with recent developaenta 
in biogenesie of ieocoumftrins* 
The work deecribed in the theaie ie also divided into 
two parte* Part*I coneiats of the isolation and oharaoterieation 
of flavanoide and biflavnnoi^s from the leaves of the following 
plantei 
1. Podoeari^ tts neriifolius r.Ton, (Poflocarpaceae) 
2. «?\mlPggBff l>^ ro¥^ l-fma ^* (Cupresaaceae) 
3. imlPtnifl VXSSSI& -loohet (Cupressaceae) 
Part~21 consists of the isolation and oharaeteriaation 
of C«»£!lyco8yl isooounarins from the heartwood of the followings 
U Andraohne cordifoli^, >uell.(£ttphorbiaceae} 
TLC exaaination (B.f•?• 36t9t9) of phenolic extractives 
of the leaves of £• neriifeliiis after solvent fraetionation 
and eoltwa chromatography revealed the presence of four bands 
which wars labelled as PNI, fDII, PKHI and P£I? in order of 
inersasing R^ values. PHI 11 and PHI? although chronatographieally 
hoBOg«ii«oii8 la4ieat«d <m nethylatlon tli* proatne* of »ore than 
one eoaponanta* CCP aoparation of thaao tiro band a followtd hj 
aeatylation ahovod the preaence of podocarpuaflavone A in PBIII 
and podocarpuefXavone B and laoginkgetin in HUV* The blflara* 
noid contents of each of the four fraotlone are llated aa underi 
(1) U4* ,1I*4' ,1-5,11-5»I-7#II-7-He3tfihyaroxy /"1-5* ,II-6J7 
blflavon© (robuetaflnvone)• 
mm 
(2) I-4',lI-4',l*5,II-5,I-7,II-7-Uexahydro3sy /"l-3%II-8j7 
biflavone (amentoflavone). 
mm 
(3) I-4' ,1-5,11-5,X-7,II-7-Fent«hydrosy-II-4*-CUB!ethyl 
/"l»3' , II -8j7 biflavone (PodocarpuaflaYone A). 
TNry 
(4) I-4' ,1-5,11-5,II-7-Tetrahydroxy-I-7,II-4»-di-0-fflethyl 
JT^y^, XX-BJT biflaTone (pod oearpias flay one B) • 
(5) I-5,II-5,I-7,II-7-Tetrahydroiy-I-4* ,II-4»-dl-0.»ethyl 
/*I-5*,II-8jiibiflavone (iaoglnk^tin)* 
The preaence of 1-4* ,11-4*,1-5,XX-5,I-7,IX-7-hexahydro]qr 
^I»3*,II*8j^ biflaTcme (robuataflarone) as the parent eonpound 
eonetittttee the flret report of i t s ieolation and eharacterlaa^* 
tioA froB ggjtfarp^ BtrltJTrtlut* 
7>A»>I?IME?HY1AB0HAPKHPRIH AKI ITS S-QLOCOSHI mm fSB LBAYE8 
Qg PODOCARPUS REBHFOLIPS P>rOK (PQgOCARPACEAK) 
The foUoving two oonponentt M9f leoXated and eharAot«ri» 
z%6 from t>«iiis«ne and aettone fraetions r«0peotiT«lyi of the l e a f 
extract of £• mTUt9lt,}ia* 
(1) 3t5»I^ihyaroxy-7f4*-dl*0»sethyl fXaranone. 
(2) %r^aroiQr-7»4'»dl*0«.methyl £LaTanone»5*O«f:lueo0ide» 
Thle ia the first report of the ieoXation nnd character!* 
Nation of these eO!:npouna8 fr<»9 Podooarpue species* 
BTFLAVOmB FROT Thfl U?/IVEO 0? JTOitPKRUl^  l3ERruriALA>|>. 
fLC examination (B»P«F« 36t9i5) of phenolic extractives 
of the leaves of J* bermuaiana after solvent fractionation and 
column chromatography revealed the presence of three bands 
which irere labelled as 4BIt ^ 1 1 and JBIII in order of increasing 
H^  values* ^ I although ^fapenatographicaHy homogeiieousy indicated 
on aethjrlation folloved by TLC, the presence of four ooi^onents* 
The biflavanoid contents of each of the three fractions are as 
undert 
(1) 1-4 • • II-4 S 1 - 5 , II-5 • 1-7, II-7-.Hexahyd roxy /*I -3 • , II-8.7 
biflavone (anentoflavene)* 
(2) I-4SII-4SI-5»IX-5»JU7,II-7-a«3talvdroxy /"l-8tll-8j^ 
1»in,«veA« (Cupr«i0uflaTon«)« 
(3) JU4»,XI-4SI-5,II-5,I»7,Il-7-H«xahydroay £^3*tIU6j 
blflaTone (robuataflaTon*)« 
(4) I-4',II»4SX-'5tII-5,l-7,II-7«HexahyaroaQr /"l-6,II^J7 
blllavone (ai^athieHavon*) • 
(5) II-4' ,I«5»Xl«5tI-7,II-7-P©iitaliydroiy /'l-4«-0-IX.6j7 
blflavone (hinokifXavoiie)* 
(6) II-4*,I-5,II-5ft-7-5?etraliirdroxy-I2;-7-0-aethyl /"l-4'-0»II«6j7 
biflairone (iBOCz^srptoaerin) • 
The pr«8«noe of agathiefXavone in Juniperue apaclaa la 
reported for the first time. 
The biflaTanoid coatente of J, prooera were elailar to 
thoee of J. berauAiaBa only with the exeeption of agathiaflairoae 
vhioh vaa found abaent la the fomer* Thejr are lieted aa «md ers 
JPI 
(1) i.4%II.4»,I«5,H-5»I-7,XI.7*Hexahydro3iy i"l.3»,II-8.7 
bifXavoae (aaeBtoflavoae). 
(2) I-4SII-4',I-5»IX.5fI-7,II«7-H«atahy«roay r^^t^^^J 
l>in.aYon« ((hipr«B0Uflavone} • 
(3) i;.4SIX-4SI-5tIX-5,I-7,IX-7-H«3taHydroxy £uv^lU^J 
biflaTon« (robuataflavono)* 
(4) II«4SI-5»II-5ti-7,II-7«Peat0hydroaiy /"l-.4»-O.II-.6j7 
bUlavone (hinoklflaTone)* 
JPIII 
(5) 11-4•»1-5»II-51X-7-2etrahyaroxy-II-7-0-met]3yl £UA•-0-II-6J7 
biflavone (leooryptoiserln). 
F«C« «3camination (JA%» 50i36t14) of phenolic axtraotlvaa 
of the haartvood of j^* cordlfolia after eoXvent fraotionatlon 
and coltuni chromatography revealed the preaenoe of three bend 9 
which were labelled aa ACI» ACII and ACIII In order of deoreaaing 
K^  values* The contmita of each of the three fraotiona are 
aa waders 
(1) 6»8*£ihjrdroaqr-7*-0«>aeth3rl iBoeoi»arln»1 t2«-C«glyGoaide 
(bergenln)• 
L 
(5) SyTfS-Trihydroxsr laoooumarin«»1 t2«Cgiyco0lde* 




R^  • H; Bg • Me 
K^aulie 1 Hg «> H 
B^ • H| B^ « H 
Th* itutlior ifiahiii t o put (m recorr* Mo deep eenee ot 
fratlttitf* to rrof««Bor W, Kateian who ^lr«otea th<?«© reeefirchcet 
for lil« unfit In* 019 holp aaswP ©neowjWMsjftEsent throuf^out and for 
provlfiln^ the faol l l t leB neoeoenrsr for eiceoution of th© work* 
the nuthor wotili? Ilk© t o express hi© oppreolntlon to 
Irofefifior i.. awftno (TJnivoraity of lacaeakit i^>p®n) for hie 
help in apeetral s tuaiee . tim help* ooopemtion ant" valv^bl© 
(Uecueeione of th© laboratory colleafru©© arc grfitefully 
aoknoiiled^a* ttm Btitfeor i s hl^thly Ic^obtefl to i;r# : * ilyae 
fear hie elnoere holp n.M eacouragecsent thrcu^hout* 
The financial aeBietanoe by the tJnlveroity Cranto 
C<Hifnl®«ton, i«ew Telhi (Oovt* of iceia) io aoteowlc^^e with 
thenke* 
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flw fiSmA |sLiBHn»i« euonf i o A grONp of SI^MPRI iiepiiili 
imlfy vss m ta^ti'St^soSL ^tmtlm in tin %iiR|^ msA ptixMss^ ia&wKbtyt disKiMig 
Mt€f%«%iir« i a ^ 5 % Van Koanooaelii a ^ I«iter» ^ba eumm*ik'i9 Iiie3^« 
timmmil9 tlMi M|^ w«^ w&daisbSMt IttwdU. tiMsgr iiiMvMMinviliat «f t i t 
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$!» wnmiia xmimmm^ of e<»rt«in ajpoAm of ttooci voanlto Ikon 
tht pvottoneo of nliM»r mmmA& of oaelvwiooita o«i|poi3icii'yi t4il«h iro to:ie to 
Amei iMEl ««tiic» iiMft tMmMm onionlens. T^ho aeot poiaiit fttoglel^ikl 
sntirljil i o ikm^xm i$s-$ «m tmm^ to h» iH^iitNpMveollgi* QiuMw s^iiii uni 
si$«i««Alii hem* also ba«n ofeoiii to hxm gmutl^ ro@Hil«tifl(g oetivltsr nesliMit 
Slmriisoi^ s oro of oisnweJAl it9(or<»at oo <n3tS<^ dli«Bt0 Ibr foto 
Mtosoo® i^lologlCMl aotiiritiso IHOTI imm i^tHliatoA to £la9ot>* 
Qi<l£r, tfm pBHtmA wm of flomooddo wigr bo liat«d M vitanto P aetivltjr (i»o« 
tho |upqp«i% of Todaolng tlio o«|..:.lX{!«3r £pmsyi% ma& patmm,WSi^)i Mxsp^iM 
aotloei tame^ s^ontt of aUorisr} pfcrNoHdn OipJnot JM«airi mid otb@a^  xmiiAttiaa 
« l«NKoaliii$ mdUUiia. ttM 1 ^ t l » o x ^ ^ 11» 
iKto«<% Mflifloi t» !«••% Oovswner tn^oi* tht IHMMI **fotoedaP i» oo&di to te«t t l * 
*(•) footoMot tAoid»l3iflir laeeroMli^ imil mtmSu» d i l«t i i« i n p i f l i i t 
i«^ tn vflMMMi^ tti ftM» tiM nHi in iMMwiiiimii - nitfiiiim UlLoodwflyMf ottl WAVIMMA 
MOMNIMNI lid 4ita MMMfc i # 9ii|iHiMiM MM* m, tmtm oaiiod looi i to tlio IwiSyittc §£ 
*knMi i« tHMMlaMli^il MljiMHk. l o l duMMlmkl. tAflttdkiiJiMf iliritilltf**** ^Ht t o 
r. 
i,% mut ^^ SMRd illHElt MMM^^S^ il4t fllllOIlt 36(l 6ba^lKMM|t JOtiXlfSi^ iCIR% jEXtScmK^ HlKVQBlflt 
mtMxi£Xmam^imf$ mMi*%tm&&isMMf s«liitiii>i» or lotiUlttiici^ miiiA^* 'JaOoflv^ 
ym^ cl«|»aQL3«Bt lai tli» pemmtm «r dhsNisco oC ft dcKib:.® txM In i lm r*^ pooitl«B* 
SoriiraMi^ iaci %fith aubobitiitieB l » tti» <?U{»wiiti« wm& ixro aeUmi ttiwi Unom 
4*<-ii«iribboaiQr #« i i i^ iiar«i ae^vo* 4*Aiiiiiiohiiil«£?i^ uitl^tiit a li|firc»Qp 
ISPom^  i n t l » a*«^«ilil««i IM^ aoiliiicde &Mmm ^falls ti<09» l^ivtsagr pti iq^ i n 
til* g**^^ttia«ft iMii iQripnIaetiirw i^fitt%«« i»MM^«pt$rla aetiid%- WHI l i M M t t d 
l8ir firm ylMBgf^  WMtlngUff MiHiii'lslilito #if SM g^iAdtioiQr oinftJUMiMi lAtli iMiQiifeMiMii 
tw TiBBlMrt 9MHMI ft »<»iii»Min» idf flttlMKil fSOdttttlMI iMfiWI IMMII ttU.li^HIML 
IUUM ' ^ iUtell lAOMI niM^tt 8|iii f lK'ft lpl i t t i W titffltKtig t w ISMMBMMi IMldUMI MMI 
MMllljf Imfl i tKil ftttft C(pMtMtoWMMb iMUjr IttMl MUEUMMMMNk COM idUHiMI ll|ibMl9» 
ham Iwan fimni t t ««nMte UUmmm&M* 
mmmimmimmmmmiimmmmmmmmmmmmmmiitmii\m mniiiiiiiiiiiiiMiim 
Afl«r «fliui|j(i«rHi|jMi eC ih» ^ w a of i'ml^ ttgNMri »*i}*mii8y H#Ewinaa^  
i s pmimm»9 to UfayRfoncdkl er lAthKmi0. to diaoortbd i ^ IlidUi^ of nemmM 
i3la«% odUiat In paairal tlwi ii^luraiiod egvlun i s TH^SX^I m thft |!«drail; £or 
W» petp»mm 6t mmatiliB^btam, flat mMmg *cM* m^ ibm tw wnMSimi %& esmtt 
•66*p m ! tw 9kmA tt^^tgkmm nammim*nm&m, tMa u^mm mjiom gMmO. 
'' |,ll»FtA,C« piSyUiji SIso wii«i^'!ilti«l ammawr B^^at^ lgteBra M a g UWUUNUKI aa a 
l^ iiMt'jUi Itom i n %iiit nmwlwc oC ^UMViOf ti^ljieirlo ttiA t^t^apstusixt 0to»f '^Ifvi.'wp 
t i f M Hr ISMrttek of tlio i^isiaNfciftto Qroik pvollOiii» M^^ top^^ ^pKlfl»««to.» 
iilHltifr Til n iiiiii¥iil(1 lMMPi3iMfimidk)M ^ntiwi'ClinKBtfioi^* otto* 
%IMIV iwiiiJiwr'IB (3iKiiwtiviai« tleo laroownilr iMfur oooiBilod oswtoo (osonBUklioA 
iii> iiiffwiii ( i ) fltflp atffii(pnti^ io t*iirtftiftt# oitlMnilaiE lt» to tlw O M M ost jwiljp*! 
4llHltf MMiUS ^ OOqpWMl ftWI WO OBd Of tlMI BOlOBttlO %0 %1)0 0IIMMP« YllO 
MMMfciait itf «|g|M| - _ ^ _ « 1 ^ MmMtr ' t t* IIOMMi&t w i i } M l i n 40riMlo 
6 
bating MD^ plad vith it tsptai «al wacOeatiS w&itslA •^part Im^Mffei* 
(i) m^niM). 
6 „ 5 ' 
OH 0 
(H) &mB&&£lsmm (HiO 
OH 0 
im) mimdnmmm imtti^ 
7 
OH 0 
(iv) ^t&Mma^Ummm (VH^ 
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sei «lwir ©05rp«sw«l» are catl^ri ts^t^m^ of laaeKitoSlimxMr * ^ . ll-^ 1wca-?itljgfflU 
'''111 
Wihititimmmmmmmimmmmiimmiimmim 
llMMi dMTiiKia Dnott ttfo is^i.0KAn tmita lAih [3U©j|IX«@l Mskapi anil 






























1% cr 1% 
SSa 11*51 l l» r. K® Hb 
tb» llrv^ Um minimi (\wi»Q immeimMem oi msmmmflMmm^* It hm 





































t t is i r ecaqj^ifn a i i t ^ i Q ;^l)«ni' M 
( f ) 
u 
5« l-^i^iMJb^&mmmKi^MiXmmm mgjjmf^ 
timm «ro aarlviol 1»m ft meJx^mJM me& m e^m>^ w i t Mtth 
ihmmmm [l*3%n«@] nmem aiafeap^ and mm V9s»mam»d iT '^ SIMM luiibsvt 
itis pastlal flM^l c(&I»MW* 
OR3 0 
OR^  0 
^ ^ Rj 
E B H 
H «• R 















H ii,| lig k^ tt^ Kg 
se 
cii 1. li II ii H 
i % 
E 
Oat li li H H H K 
a i 0 1 ^ litt i » a Mt 1ft 
Cl% l # m II Ho i% If* 
<2t«l4i| Ms a H Mi lit 
€H9ii» if* H a R Hi 
H » E B B Jl i 
JlpirtitwHiL 
?• WOK awriir 





^XMl^ xXMtl m i i m m (yQii»nip 






























(12) M* iH^r|Mi^MtWtlM>%Mtter^gftiHr [i-HM-nl 
Tim 8ol« mem'btr of the series has itlso laeen obtained 
^isiriiig ojKidfttiire coupling of apiia^onin* 
1-tO 
tw) 
The eimpotm^ has "(fery reeently been isolated from the 
leaves of aflarslflfl M>SiJL ^wa. It i s a diiser of nmrinmnin and 
5,7^ihy<^ro«y ohro^one linked throurhll-S^l.-ef^*. Its ieolnrtion 





^\mm .flra dipti^i Oemi tips Ufr'ligwtjA m4t3 wvtfe 
£is> itti |»tftiil Mftlirl. ^bjr®« < i r^^ IdmidSlesmm md itft 4<»l'va» 
OR^ , 0 
(jcm) 







m n n 
» i 


































\ Rg lij 
i i II It 
II II II 

















wnRn* amnn m msuvMimm 
tH^ ttM» Mlboii'tNa alto of aHfe!iQtaMi!Hiitu<aai@ wcttrlitiiOBiii ili9 
I'jm^MjBim l a t ^«9 roNaw mrnkf^ fta^ a l l o t tiaw* 21IQ UtQ 'fwamsm rin^o 
&3Ni turn In mimd&imsams^^mp em^^miAim* Cc^>ii0t9 f^ BP^ nHim 1% 
to (B iiario*, Um <o^^i4jQail iietiipi%' M ^ aithgr Ixi < ^ to 1 ^ 
(Cj) «tei@ «)ir dm %o both tiMi Qo^wnstrlii #Malt« inA 
minwiPoA-ty )MMi teMB riporltA* 'Sim d9tiil« «Kro giinn la tmUm X« 
t ABL li«4 










l-tt,1bfiag^it¥* ' F " " ^ ^ ^ ^ ' .4t 
S^ idft iiln&y48L 17 
.42 
l*?tt tlMlifliilt J3a 
6# I*4%-^i-4*f2»7|21-7*r^apa-0-*iJtJsfl •30' ,© ^'fiWMil' 34« 
7. l'-4«#Il-«»#i-7»IS-7 XafcT»4>-Kso*l|ri -
3* il^@ilaf«IOCMI 
% I^IIR^^SUII 
10* l^ to9»ipa#£1 (^inami A 
11* XlM4%X*7«4»IM>»iaill$4 
I t * iM'JMMtellS^ »^piHaiimmm 
f4* lMWMiiltliiiiii»*iMl#'^# 
I f * XMMMMsitl^ aoor^llsiiaii* 
16* ]b#^XX«9«i0&w(ViMil«d flttistoriinraiii 
4-41^ 
• l i ^ ^ 
e 
4^'* ** 
















»«|B^# iPi i^ 9i89>% €>^f mA mSX^ 
ac) 
tim d^i^mUm i»itqptdo«3» mUivii^ i n U.£lmmiim i t of 
lidUsgnastiiA siSB^iS^^mm §m i£ mani^SMg ia Urn pemmmt wol<i«a« c^^ipoln 
oodmns %lMHeuife i?h(i)ii«>% aKMaitivo omastUUiib AS i s fieGiiai92iar iNiliawtS* Ubist 
|fft»ett:»» »«% tot ian&«r 0t««9i|>cieill«: oonifcv^. Cn the <ybhar laasa* i f fkartbir 
-MMM atplii!»» o^C iqp«rt«o« siliiet i t *«««KIM «Kii|sp«t t t e i t l s ^ pbtnol. «aEkli!itiir«t 
27 
Tim pPuMm of mmxiimm ^tiaimviiaiMmk of tiiflavsesd.'is i s a em^ms 
ijm 'timm)»« of $ (a) ocwuxrciKKi of » r « tluii ono MHuwacKt in elaraMtofno^ili* 
psm imm, ih) imsl%M2liff in Vm umml ornando miXvmA&f (e) tlii diSUmlt^ 
in tt^aci loe&tlm of CwixyilirX pvui^a in pariialV iii4i^-|ist«»l acriviStlvtHi of 
l3d.flimj(^ ««« mu^ {d) tt)0 iMariod^ pi^bloti of <»3i(ii:)Mdhli3|; tho Iji^arflawnndidii 
ho clmj.rUtml :^B tmjir« 
t» QvAmap Bmmmm 
mmimimmmmammmmmimiimmm 
ewlatfi gtwietmiat £B«ltir@o iiaoeit'; llJ«0R«&<:ia« Ai ilw ooilMr (i«|Mna« n^ta t t e 
waffmmUm ^f^»<^ tmaeim mi^t oo^ Han mO^K/bstimmmiM MiA^» mimm 
to glm Mr* i» HMHI %lm mm mOmm tmeUmm m wmmam* Tb» mi9 mm^gMm. 
kS 
Tha |»i3ptlei3. taatH^Io ij^ anweuO^ < i e | ^ ^ In t{i@ Um^iSimMm 
(a) GtawiaitoyiirMii l%feliqdit 
«f tljmwiol^ m tMur «i««ill|ri»tl.t9l «tlM9*<^ '^^ * 
2^ 
<tuax%tmm mmXLm ^«Ut«Uw 
i n W l i # t iMTii f «i»i!2 to to «f 
\\ l a i l f l Mitefai^  M<»ui iEi^ a borate «r j }is»%h@st»o tKiffiir of dafStiit« p hMt 
mmmmtixXfy Her tb® tNiptrntioa of IwiiiriattflX MHimwMsi is lireiat 
3llj i^i3ra»iS49KI i m o M A O mmk Wtl^CIT%i9m • 
tim HIT <i^ <i0tt« 9f ll«««:«xi.db taw «^>«i t t ami#% e^nM^ m& rmimmA 
M M 
flenm»«Mi (mix) m& mmmXM <iXor) pwMwaUar wMMt U^ iiaimmit^ 





mad Slusmmieila ia ttm maSafel msl aU^imr^ mliiMfmi wammfl- t&gt te^ I i s 
ptoim* lMiltoehr<»d6 sh l l t of te^ U «r l3«»l Z r^ n^poeMMtljr* 'Sim W % M I I « 
wl^itmliir ffibinetioii eo«efl«itRt8 «!f biClDflRniffil^ it mm tifPaKftiwIiar iSantl* m 
^Ipcilm mi mkmi& t^ytkmM MJOII IMI fUiint\mn9t^ilMnfKt% iilMi£9HMiwAiMiiMi UP 
31 
tb» mmp&Aim n^tnm of m iM^iimiXm siLxtiirt of «<x!0litQai{t WOOMT wtltc* 
a^lwed'ld mxA tarie iiQl«Wr;^Ute laecrU^ hmm b^m u^fil «i!eeoct»iull;r lior ^m 
Ijoootftdi <it li^ift)!^ r^ai%:»0 at 0«^ & 0*3, 0 7 ^ Q«»4* It C^ P and ortte po»^M«ii« 
r^wt^xietlif*^^ in a Uammtd lampmmA* Sbo of foot of t t o ^agimatstSA fvta^Bnio 
on ttta apietm of Ibif^jvmnodds «r« alndlur t o tlii»99 l«i laoiioKirs* llto Hiigmmm 
iooe^tekke^in atii gii%0tir% fdo^^iavm® art:! .MKle|^i%eln @^« 
go 
teKKiac^ tl»> «i£faoi of JM^^ill^laiiaii a^ id 5"0'*«fl(rlalilixi ifl <ipp(iail« to 1t2aacl 
isdMnii l a tli9 fUMMi of Hwgr^ ff ^*»li^iittt^ ItitotMMi* BMMMMMI c f ItttttnEimdl Tfiti^ iiiiiH 
^mMag l a o«l?^ ^^ PMQflMib«iit% tti® tt«rbenQr3. begviii oi' tiMiM oonpaWKls alsoir * iCiill 
t o l i f l ls* iftpmmim m oitiijr o<i«a%i«tl«ii or CMtf^a^llMi* aMfoi«% • ilailMr 
onm f^OtiMB 1^ tlM IsHwrod %«Btm «f ^Hi^^t&m^immm ma& of tlMly 9«<Mllilt 
mA JMMMgri doritsllsPM «feOMt « afeill i n i lw i | 9 » i l t o Mr«tlfti% ^M* ! • « • 
l«M» IkwiMmlM* gilt mmm fsar ^ito wwaiay twi Urn UmmmA Ir f n<wr 
3'> 
('I) WaxSlmsst HofMifcie fimmsm9 (I'liO i^p^stsmnim' 
»»3ti pewrltaQl tool la tlio olaraoitirsi d^tmmltwttioa el' Hmrandbls, %- %bo 
um of 0llff3. ''?ear4imtivr % ifiwM.0 irrrt 'icitSm i®«hii.-|aar^i, soivanft 
imlqi'afil .MIt s t o l i d > « » cos ca»i to tM ateiic*.««i oi lljw«oMa 
TM m,<mhiG ix»itrilxsiiciii3 lu tMa %\aLi hsm btan »K1® IJ^ 
2la oht Ijeai a*^ts of tlio ,«ytf«i*3 of «1i\,a ^ aW 1 prwo to 
bat l»lig|*»«»'arit oi aaei c>t^ j<arj> taot ««•« al'factet f^  tb-a sotur® e£ ring cF*itxnx)t. 
%>«xst»i» idU emwot^ »imfi> luf t! a s'aeopd.tim < i ttmtm p«^;% iihii^ uUX 
oltoei A.ilmr tl.o odsnra of r^B k timi Oi, m' Vm caosa oC magmrndf in l»n% 
to bo iKil'^rrai. Ilia inwaliiiiaig p<3>«^£d la t\w immatAe m^xm iHa. iwrMiL 
%tm pattotQ of QiOTKi tmboUtiiMw of rlxig li «»ti acmflfs ^hm m^txam ei 
flng 0* 




In flMmagmm (1) t* 'i (^O^tA mm c lw a ainsia oak miiirn'/ .^OSi 
idtli 'tear akJiU* ©C & >%'iro:^ iy«s% itummmviia} %b0 chiMt eal diiita odf 
Mm *.^ 
JOl Btcing |.'it]i%«»o c^ p^oor ca«iieKlT£,>3«3f & »90.m oeiiemUt 
DPMI .tlxi mm^ AwrS»e pvotaiuu Xba ai^uil^ twvm iJtm arMaaile |««M»0 c»C 
34 
Kt ^mife T £*55« In QjBmtimif tlm |«.»»@i}eo oi' tha 0 ring (^ 4>tttil« Ixaati emmm 
a abUt HJ: tka 2%6»«i*©t''r4t las,: tlas afpac;t4m» a}M3« two ftroati p«fe% «IMI 
©anl««r*t at T ; # » {r»,6»5 mid iho ott»p ®tTS#4 (3<i,4»tS*)^ '^ » 
is^ -i-wr #ir-2e' ivi!% aa a tmee : « l i i««ttt-««» mh t ^ o <?f ait«m i/j tmlmi 
^ : ^ l«ctsBm# ItititeU 14® oi" CSM> *JCfti ^tliailfcaliJiil) to ring 1 ^INWS its® 
ptMiltiflR of Ui-ym okiHalfi i.io.'^ o^ -^ ®|,4Ksla v^sa Urn smU^KtistMrni oi rititpi A audi 
% t to tAsaatmia Hms^idxic 0'eii^J& emmm « :^0^dl ^ 0t41t0 a: J1 aloelapcit tdMb* 
4$fm&t3g 0tmti^ ma-sAx^ &cmM.mtl a Jita* 
Xlw «i|(«otini of lloiinsK^m s^ (i!tfiiur@£te^  botwoas^wliei fimg) escmtaia 
tf| |«i& AM aoili^i^flda arlMtse li«» t t e &%" pfift<m «»1 the itio 0»3 |««iloii«« 
flii 0«S fMiffi &• it i l i t Ir the &»3 ims^mm into « «|iart«t (J eift • 5«ii% 
Jtf iM • II ii% 41101041 dfl«lft«t) m^ m&am nmap'^d^% t l» pemim pmiMim 
d l^XMfiliii m tlMi Mfet^itHliian of rian a. ?ii£» tw» 0*a i««it4»a oemr MI two 
3 5 
timia4y bft fl«ta'jlla!,a? £«»KI «t <»nsiS;J!«atiaB of i r i c im l tjo^pair^c ctsrwifcMt® 
to ^ i« |^ Wn elss^ of l » l f elijar c«s5fenmticB SJI utelOi* t :# «:-««7l mh* 
^sjetwsB ol' biaifearoe l^Se rifle i^taem o f C!it"!iMfc'i^ .l^ :v' fii3iis»oiii% feava tiiyam 
iB# tuo irlol^tti ooi;$^i|; caufknt^i t& li$» 13*!^  es^ 3*^' '^ s^^ * itio fo^ar i0 
y ie l i ^BWi ba« «£'«.; R^lj «*!ttl*T|.i -vi-e^iml ceii|5Xf:f5|t c ' i is t^ lo 12 : i j «3l u w i 
©as© ol vmissr&V^ eieaaaiTii^  i»i|?0i»5j3 tfia p&aa^lil lt^ ©i' «riteitln?it4oo cswaolj 
f t i t frotoii 0f a M^Z eroui} n*i»t to » 4<SEt% t^;^  0««^ la a HONK* 
«iioi4 eliMta il»i» to ft starp algial -"it %hiitj 'imi ll.«M (T •>»3«00)y erni^^a^wk 
vfiXh tiM afevond &isRlvo{pa txaetii^ Wsmrni tl:i> tiio 0n(iu|^ « 'iho inir&M^'^^Mk 
of ft >>l|K!f«iaC'2. ffmp «Nt«h t i i l l %|wr«iitl^ irw^noe t h i !^trog«B lK»^lnii 
t^ptrofMi IWHtfliii^ KMrib M t i n opotidLni; oit « fXiiviigicsi»<i to ft olu^ SUidna ««»•• 
ft (lomflitild fti^lt* tftttft t i » f«ftitl«a 4^ t te 5*i«^^ i^tic^3. |>(}^ rtipwiti anliOr 
« l l ^ i»m m^mm 9i vitag C* aLectaio !»•« tho >4ttid 1M]gr<$fo^ r proloni « « • 
U^Wf willy tHt iiW ptftiKt «IV« M 1»0»d4IIOlI 1^ t§pi^ OBBttlmig* i lV t ^ H ^ SMVpA 
liaio t i l t iMNit itm.1 
3 6 
j^rot«i®» M^:;;'it^.m ol' tin Iigj^ lxw l^ i^ ?c«j, ns »,-«t#^ omaoo d«Mx<-
fiokl aid!t ctf tkj irlB :^ i-wtaw. 
a? 
aotfBWf mMist aatT 3nmm w twsaa tmaauscm 
I I  i»ii«*iiiriwiiMii«Bi«»«iiiwMW»w«iiwiii«iiiiiii»»iiiiii ii«[iiiiiiiwiiiwii»iii««>iiii«ii»i*wwirMi»»i«w^^ 
eeta bo iaaCiairrmi isem hmmm i n l t x ^ oc '^MOt 43l&^ cyf m i^tilifii^  i>«»3tm«csW »^ 
I t tea tesm ©^©orfsd tg? '•JU«4li:ims m*;! CK»»ii«3rteflre^  tlsidi EKifthoafj^  
(A wTC j^,*»T0 •tLjC:^  0»^ to 0*8 pit} 4*1 tho a«ar*9 ©i t^tliioo^ or l:|7iiX8^ 
CH3O OCH3 









52 U 7 
3,37 3.31 3.23 3.17 
3.0 
^ 0 3.0 
^5 
Till mimiJtJBLSmmL 
imlHm « l CI10 i.mm oi z^ fiQ. iMi@ (p ^ 
c*7 
-C#07 t® #G*34 
• » 0 ^ to tO.SB 
«C«4^  to •O^SI 
Itiis ©ai»a tliat a losnaaaii txMius^ d(|^*»a itsw?a t;|,?£i«U-»l l a 
fjitii tlio forraBl aMHty <'£ mix tisa©® wi^iWB^ ©pawpn to ©wijm '^ttto with 
Mil •(» «i^a»co m m&minUan id*^ %0»$«i^  a^ ttmm fAmimmm lUioSjisd^ 
e&M%B iitlb t t e i^tiat«nt jtooroisiaa jthialili^ alf-a^il^^'^^* itia 0*3 m^imsy 
vmmmmm aam In emAJtm^ SmMMMA er ^ajp flSi^fU^" cihioMad In bwMnt 
(ftikayiai)* Tills obotura&leB tiimmelS^ mmpsm tiwi I'm 0*3 sK b^enqr 0roi|» 
CH3 
(i«4i 
Im Mnliwly tht M^ ioaQ^  0fwi^ aMitng «IM «rliio I^ filroiiffi 
40 
shift 13 |.dmtm!sl7 ^ m 'W sen:? ocsSsSB l^oi of (1) 0%fi« liHiiMtlaii «if 
bmmm mSLvsMmi of c«n>i«iaX ai3ti%i9!:j 0K)IW^» (M) r^ vSiaotlaii ef aolinh* 
tiait or tin Gfxfyetil mftr^x/^ ^ewgs (r^Mip® ttt mnimiM) ^m to ttm pp<»» 
»o»> of tm c t t ^ <a«t»» .l«Ktii« «d»UU>a^<;»-». <»i (il l) «>i«nti«> 
iMiiic: smh n& to pS^® ilao caeitarmi mlt^sa^ 0r«w|) Jl» a voQim of 4gidbdUiJll-
i%3@£tiim intl»«a in ito pri»a»o« td a wM««i^  dinms^^ ^ ^^« ^*^ CU4 tub* 
0tiist«i& nhmM, tter®iSsr% Isad to a U,0m' ^^o/palMtm of t l^ c(»lb£vr 
(KiM.!) in *Mah tbt a^i f l ©r tl« C«5 Iwctl^emlity :i.oa te cit>»o |»«»* 
3d«4ty to tte n»t° tiv© en4 <ji tin etafbtwl tllpelU (Alcfe 13 a rai^ icfi ©f 
«tTOBg a^afciayiafi ^m t© t te !!»i5«i» as»o0istl«ii at t te etti*!xa^ -i 0tm^^^ 
iwax) 
imSmuA aokme^ oMfta em IMI mihmxiiA la ««rt«iii «»««•• 
41 
«,^«»! in l« « « « » ' « « , . ^ ^ r u , - . « to» t J« Of ..rurfa a** . 
MiMti em cm$»si^ti& vitL cmbx^ m^ {>JLUII} md ttmm iMah n9fm^ 
•"^  /'"V ' ^ (i^  -^
I I I ) \ < 
\ I » 
i t0 far»ar vAM b® »§4et4*3i V giv« «esm miti^m VPM^ ©1 fcia® il*j^\!<Utdfln 
wfaleti. di^ td»@i££tm» i t IJRwt &ltar nallKi^ ptwi^^n A |ICK}@ WJH ms^smWm 
•nd tb* «9ie«i atoi« 9f tii9 5«(a«fcli«^ #«W|' <IXK^ , • Tbt eeorban^ gnMip i4iX 
<XKXf) 
M 
atannd of srneh a {iraii|) («0*48 to 0«C<S ypBi)» 
or f2£wr«at!0 ero o t i l l ljailtt«r '«2irjtiir« ior Jtoeatioc ««telii Entlaenari 
faar% ita Iresasciii a i l tbo ai@».li{ Iter iliQ a»tapiEi3tl:;^laii^i ilPceiTS a3M» iKiLi. 
In the stapiicitara oiiicidatieaa of M£l«WKJci '© « « i a n tta^fUl. 
of '^Ksir eon>«ei-'«i^ £ng nraoowr^ tum^ m 3h@dba% hmieRrw» Ixi m»£|^ i1i3%' tot 
t r Hi a»«o« Inl&ili&l*, % t{»» isaai) of daiMm istrnMa^Axm. tdCli^ i^ MO i t 
IMW bMii pooolliilo to a»ai0a oneli m& m-aey paraton la tho ooloeiilr • Aloo 
eo^ptflMii ojt tlM mm Jfl$*o(3lca of a0(%3. aaa^  9m/^l ^tmiiv^i'vm ol « Id* 
ammmiiU vi%u tHooo or Maovwic^'^ of tiw <MMa» otHoo no inOl «• M I ^ 
«!)«•• of uammaaiim of oUidr Mrioo ia tM«^ at Xtttift fino nonoAwmiioM 
mB i» oAaUarl^ ecm«li««f«oi!y i s vmy htO^^Ml In aoolpliie oa^ mA 
iaMviOmH pmdoft oail tlio pmiUm of tlw aoiiios^ i f« i^* 71m ptoldLoo of 
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FIG. II 
u 
'4>lm t^mMxm ox %aicisti'.i3 of M i^fesr u*.' or U«»6 in lnt;!rllcwai2o4cl 
&rai' at U-Sr**^^". -.-'la -'tatj-'-deaij -JCKJ b:3T-%2 tpjri! ntctrif' eanS f05ati<r.9« 
^1 M|>!MaK^ 4 is3.i M|-»l.a^'; otii-r t^'^:j j ' llasraial :a Isaa owc'^ajJ" -; Mas 
w.^'io.y (j\mi/j mi o i.'. i!£i ar-'S tleli,-? 'r.j;t»i lAciO rw^ /^ j ni^Hlal' ^ laero t l an 
to |«BP« ^ - t e » « % tmt 'sinmla of lyTfcJ.cy cya]|.v3i lcBski»ij a*!i a i4*otoa 
ne* ji i «*IKME% lOl tJ-.o i&astifcos^  greet» 'aowi! «|sfi«f.M ir-/i!iO-.7CSis) tm Ghfm@» 
d|«iehl«n»iMni t o 0^binMi% on\ Hvo of tiio s ix wAbmsr g roc^ s( < H ^ 3Arg» 
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mm mi'mdOiU i t hxn r»aa>« *i« tcj cwaaao t to t Urn m^^m^ gpcfo^m in 
^oaticsa vm VM em> dl* ^% fl*v t^ <! ^ ' Jlaac •'i-v'S' o« ccio ©It© and a oarbct^l 
JilaPlrjri^ dUi thfi «mio of htos*-
:^* iS«» i«f1W»' JS l i ' t I3t'' '.lots tJQS'^SS atiW Ss3yD4 U^ KJi^ Ad 2ll l U ; CMCI 
of IAI ' m,' w-J nariio * *JLl tntt &\, ali^^rnXsn {TliM'' • 6«ite^ in ,4^ .«-ii ati' 
li**^*^ CL'vt^ 'l 'Miv^ txi^tQ v^ 1.5*. (~l^ «J.i-;jCiw)» jiKl-'ri^* an. ES^ L o:y 
Cyi.4i iaidj a fi^tiSK^ ci tisa Wi t^llA^' C58^* ^  ^^m ^-*^) t.*iit ©iCt: ki.3 IE& 
List ©:-^ lio" ©i: n-^ itcx-y proton i J i t a , ca.t!.cwc:'' "f^/ ti^itul in 
f^erijctuaro ^i3l«Titriatl«% i%j Im" to £S"3ft»xjaiu'3 a^uidipaaita V not «aofl «ttli 
!• The anthof! siieiftl^ ^ not tie iitsiS ftiroelly Ibr <N»sf<oi»iitii etmtaiiUbae 
£« Jran «NB«l«rlati«n of t!]ua i li«io31e Sti»f0t&9 > ^&m not; cM»qE4jat«lj;^  
$m Otkky ilb& futUff «wllcrl«rt;«^ eoiiioiaiit SETO safeat to uso but 9vm 
tiMI %l» KMolA* w^ b9 aialMdIiic ii* SQlir«»tioB of a oaparatd alio dooo to 
^ ^ 100 
6.0 _i 1 L_ 
2 0 4 0 

















oi* i t$ !xwig w(t>|ji'w '^ i«&^j^m.l '^ trnXm-iMl* 4 »<jiiidl i^ '^ t i l s t4Mjp@€i^  dLt&m 
tiK* t&w® aft jtedtet flwrtalR poc i^lKaia In # l©li tits* jriS-fetotlw wAljce^ p oia|? 
B»'a i t e i X^'« m «»Dti feillir'sr c<s^> t^ o^ m> mviso »!.«.•. i4t^ isitte^r iim%-> 
to ^it3ll4» Cat T6»S6)f l a w n r t »^#^1 iftaf^  l i l t l s Clig*Ui'5* 
iiM>ii);<iiliil>iiWiiiiw:i»lrwiwiiii»Miii«iiii|iii»iiiiii«iiiiiiiii<iii,ii»Mii«i«iii>itii>in 
Jusim: tils 1 ^ £^w s^e-^ 3i*^&ci^o sMlt R®|*&-:-3 C^*i) t^w 
aileril. p^olictt; '^'^ • ..bs la. ri'«.tS«4 of %tmm rmfymiQ tea cjWf^t^ 
mq^^xiamim to> te ei^rial <mt» ^ r a e ^ 'imxMwi t^mm hsem ^g^mr&B 
^mmfiWM$ iD» mm of «li«t# rMMpacitc tim® t t e Hirtt r^s^oit % anie&l^"^. 
Cf|) iMBdniiiiw. ^Im ImxkhmMm wsMi IMI inc. 
4 6 
sMffe of ft i«irii«iil«ir raoooaneo In I^ E is|}!9et>ii% Ijt tte 4i«t«ne% ^th«r 
T9a^mmiWm ibr that {>wii^  m^m t^ t^mm t ^ prtoton t«i ib« lailiiX i m 
$M tbi acillii ddiiRiits&K^  that pisMim «»i tls^ t |4na»t<m i mii^tkm to tf^ tt |jrliie%al 
mcpi&ic asd.ai of the liK]l^ lwrdL^ #«m^ «toedV0 GO«|1<SS% r« in t te rJii^ lisil^ i^mnXafir 
agteBo, A D-ia th , p*,ttt«o«*«t Biilt for tta l » r w t e mAKUm 
o««t«S.. S»« « - ^ t « (3Co A -1) la , » * i l « te e vcft« ten oO-M? 
«a<l in6®»10O** «*! positiim A^i (aiitlt to loiiir H^M) la oteftjiP«l| hewewo', 
•Hi^ pAMi (III)» itt(lii^)|^^ pmmoS^atm iin)^ mtpm^l^^t »tM»*<» i>i^  t^pnmsOm 
AiplsmUmMmm vbliii i« 2«l^ 6^ <M a^lfW0tt;i^ tlM|»6tiw#^  5«aiQii». ^t« tii» ait 
aini|>1i—<iKsr in tlM^ 11(1^1 tfbifto imitoti vmmmmm U imm iUM tMl« 
MOfi xmtKtX ^mmm %te «»IMI@ X^ fiMiMno« o£ tits «oi|^ fl!» i^ sf^ iwint ibov* t » 
w« tte» <lMNi m/k iaimtm%* Sim %i»lMlsrl »<itoni«ft« • f i«(SifH)^  l a tUt |rwMno# 
47 
In msm mmm* I t ia %>3ei(illj^  xjmML teat iboi «tarii«i!ticm or ndU^ 
i^imtma mn ^jituvam mm roportM tbai fl^^qpixitt osd |iriiiiiwi»tjiitiiiii 
nm mp^scinT dti^ Tme^ta for waak '.•iiria tjrwiot oirh aa atticro mvi 
laarl -isii^ v 
r to ^stispittt £} of irr m*^ tjldft i&t a ptdtxgx la umBUff sti rmmd 
la tWKs of ^'SmiSimP pms^mai^ I r Coetadll aoti I^ JMSltbttu'^ *^ , ao tlia dl^ gpsa 
of £$tmi£,tt Uxm c^^sdxmS. £gr iJiyttli^ tbm a 4 i t imkis ( AX) } otMnot ti«» 
at S-10 '^ifforaat isdlajr i?istloa to e'^ iJtlK ©aeli aau>^, itra Issrfyr t!^ 
**«»^ sltt% tb© .iraafer tba f>ajtiCRaliar parcjtm '.o 0liift«4 clcK«ija*ljt2 \& i\m 
flitift ra^cT- i^t. 2t la ea0"tai®ife«4 '^  tba* tha aMIt f^scaet «csM!Ata i t s 
olf^set ^ adia^b^ate»)i oi a x^'ii:! ia& tha !2f^^ tlsaa acaO )^ «NpiIitrJte 
tM i^i»«i a l iMl^ ooiaiiLfri of aat(i3lt^j %dt!i a I'Oiiila baoft aiid lejaaaoeiaiaa 
(KiSUi^ *^ XliUi InbiM e c ^ w i eaitri^»t@9 vocy aipd£Si»iti^ to ttx» 
elMMrvwS srift tlsroi:^ atlcwtst tuo doob^»iw% ttaetHQli bonds and tbE%u£|b 
i%>ai»», arbi» fea»Mr ia li!|30£t^t i^ han «!% two tut iitrm ^rnds oopaemt^  
^rd>«i» and OKVopiim^  if» l a t t ^ off^t Is^oows <lgdt3a«iit %lban Iter «r 
am$ tettio «r» Imraa.'vvd i r tS»m ii|i|iK>aeli of mseofpiim ttrd l^tAmmo. ! • 
liinaar* S& tho «tt« «!i' p«tiljirlteieti£«^ ii9Ga«mii«M% ttio aUxmewA pmtm^ 
miM» iNUIa af« mm of MufetilM i^oeis ^ > to mgas^^ ixAjmwiiim, tnm 
4S 
tfm rmalt on I^ EKH* mK&llitp^eaiei^ snitigrX aliliair% mcsxSiy 
«|3i^ @iilii i idmU$4 oftiiaT ('-iXKVX^ ^ 6»m^s^mi^ fn^^mdiA tartmil^b^ miliar 




OCH3 0 3 R 
(mm) a » H 
( • ) H « 
mA (d) i»^(*ns^ 0«Ci Mid 
(Kjsmxx), n m II 
"^^^^^I^^BIF %Hn|^ W^^^J "w^P*^ JHl^^F ^WJ^PW^F •^ft^W^WI^ 
49 
n u n s&Mt& in emx, uriom idLth iA.m& at OQIV^ i$*%C $p&) tmTi fjCIL-7 
^iiii-t''i iifl mi i t t igBi i i i i i j t i 
WMMMMIIilHNIHMMWiM iiinlPu»«Ailiii..Eni.ili.iiLiin,i&i. i i l w Iftuir ^«m ttfi ii|»i ..IN. 
iMiiiri I ii«»iiMi«wiiwiiiiii»i)wiwM<»ii»uiii»iii I niiiiiimiiiiiii i iimii iii>i<ii»i<w«M»iiiii<iiiiiiiwiiiiii[iiiiiiiiiiii w n i .in mmmmii tmmmmmmmtmmmmmiiimim 
§ i%3.%) iit^m iKM) item) 
7 (i*tg (i*tx) (t.ra) (t.i4)** 
8 1.§«* 1,IQ 1*t2 1.3D 
4* Co) C-0*ta) ( 0 ^ (0.32) 











B<miixtm ei fn l^ mM^iJ^^^ M£imm'm$ t r 3u(ra)), 








































iHna£]jMHiti0tt 2a MflflnDM a luiiT gnaynt of VHHMI 
53 
fii£ .Jti(r ')2 to both tkmsm ma&lj:^ i s ta^ mm ^ut chormitadla&ln io oaeh 
cos.|«««i: am t© ttM^ e!«»L<i^ al*tiiciasr«KJ# 2t ia JiAcro^fctoe that i-^^j* 
QSil >!•»<?t o cc«f>oiB8al >VlIi i^ :ft,'is a j«5b lai'gsr afeiit irniiio (1«?#0C | ^ 5 
J ^ laroiat a ' i i t i5rr.'-i}0 aw';:; ttas^^ of. V;«C i3*i"3 L<«Si.-o la t«S6 ^ ; a 
-« I2^ (r.'i '^-'f^.Cte 114:0• 2M.a ic«t i^jkoi i t poasiljlj to !S.stli^pi9h 
t»iti£«ja t to |*otc»sj at ioaltlisj 6 <«U; lis il®»s*3 » i ficwmtiao^ to 
docdio C^ littfa-a'Vjjdl^i '^iiLLQ tlmsuclKiM^j^ 0-4 ce* C«0 In MIkiJUio* 
( ^ i3uf«£"»04 )^ '^»«*k it(i)H')^ in wood o-a r i]l4,ili roacfaot (*.'iiKL«>»V) as rt^-ortod 
&i0mX nlMtl^ in «si4«ii.td .lir«ti«5» hm to cSllT«i*«ti 3«ia0«tta, dtt(iJH!)j 
l^ ra^p at CU& jba th» ^fi'T^lim^Aim^mmm 'eri-m^lmK} s^ami to bs an i£|p«rt«i»t 
(XW) @lm Amm ateilmr oi4i% mittaa (1.79 ' ^  «!»^  -UW T«»fea«»f) U nmm 















CW«too«5r i f igarite trJLmt%l ai!ys.'jr ( & « } , bmnwrw, simm ssifSXtist &hU%& 
miJIkJSLMJBUmiL 













«««l»3 i^ii mi tha rl«c 2imt{»% e«t<iSa iMipoetmrJi nmri&.'^iSimm &msegs iM»h 
feaw Iraeri fousti u»iail in otiwBtsffa oitrliattm of UXlsmi ©liu (c;x.;2^  ©i«t«»a 
mm vmmmyiC'Mi^ tssffiisiismtilo vit?" iCj^}J.:o gr^s t^ra t.i3w^ si^ Jilsiia!' witii i^vMlmi 
dUt a i i i to^ i % i « i ^ a!fe Sow ^NMIi 1«MM? i i i l ' ( ' - - ' G«5 4^ ;s3) lei e";^ **.!^ ?^^ t « i h t 
i>41i^aiJ laBiUlleiiranisifl i«-iil ( td th tssxm^M f l u e A er !) o f n M f inwrnol' l a 
I4otl:^ os^ |.4roi»ii ^4ifl4i C T mUboMMk} of coqplotia « i s ^ l ^ ul l iwo 
SK '^ PlL.MSMWHMk 
1* G^pcwiffi i l l iW^ 











%«o«t« iBft i n C X l ^ «* l€G f f l% f S «# |iA«ii«2. i^MiiflpS •TI0«< 00 
56 
t'Lh 
3« :|^ mv!s:iMx3g tiso mttt-aij;' a;it atoso-y jMi'&s, eoftaSn ijmftil 
4* AT' mAic ptatmm cum coi |> la t^ f$a-i5MD<:»Ki uit«i t i a eE^^«asai-
t l « i t:oa© el r ise i l - - ? ' ^ ^ , 
mist h& <iitip««tto oi iw! (rie^ 4) oi a &«wbstitut«i Mflttvepoil taetll^ X 
ofehstr both (^ Mj^uno^ mid blpbauQrl •tsl).^ tl|ype«>. 
6* 1%A iiK')tl:i«nBr #«ii|^ «t C*5 In ring l ^ oi" ^w^tM.Qilm0cm laatlvi 
•Wior (T6.4I)^** «»3 1«1WII iinttirX etfeeir (T^.56)''' eliOMar! vj^ at «rQa|4l«B«31jr« 
M|^ liAlA ttMi Vtm olibar ee^ i^ogm^  fircniMi* 'SHa i£>t «ml ahl«»l.Uni^  ol'lisBt 






lloite aft! tofeo«??3C/cl4(B «t»i:[X»^ll-«al 
6» Til® pwratOB ftiSisiipiwsit of Mi!l^«iidH» tdtl: rafw,aic© te fif. dmittt 
oi" tim miT^i^^OAWim wmmmt is^mM %3 tmd witfo ewUmu This is mrMmmt^' 
<T 6«ao tiitli i ne^ t t e i ^at Xl'^S^mmmm^ jMidMwCNMili^  «i|pi«M2l3jKfnMi iro 
aiimda'ltft idtli • lM4*(n«4*) 0pmfAn(fi, Urn am^aagt mm^ nA Xw7(2mr} 
05 
II £tm laao^ a|«et»m OL a MI'IQ V JT ^ty oi' crgianic 'uifcwml iirotlticto 
bam horn ss^JUd caV ^-teiag Urn ^ mt, i*ow /*.aro, ^U^ lutaro isffltioa ©f 
ioXo* i^ 'Tsfeflw asltobl<i tor mjiAsti-UMMcri * i Idgh oal^ gfcukir yaigtA (is^JOOtoig^) 
•MMMIMI»M«HMMWIM» 
116 
tMB*»riaad il«i msH'Tii' Su is^ Wcl: ooisof sawim iro^fflftit aai ioiloM0i 
(») l'iav«r»oa witli fowsap thm fcwr fcff'jw^ |*roHt| a I not roajHy !*«©• 
(!^ Tl^foam tdih f43»«r than ffiur l^uro^ (|itNi|^ .<3 t^ jcd to imior^ t^) ^ia^ 
50 
'/ V ) H 
- C O 
" ^ - ^ ^ ^ ^ ^ ^ ^ ^ n -
M - 2 8 
R D A 
OH 
(XXVH ) M*270( 100) 
OH d 
0 = C-7^ V o H 




0 - ^ "\w/-^" 
( c ) m /e 121 
HO 
OH 0® 
R.'D A'^  
OH 
-^ ^ •^^  ^Oi" 
CHART II 
60 
i t s «rigi» 1% botiavwi ^baeiaro* 
(d) The |Mp®*irs«Mi ©f ion (C) (Ctet-21) fjwjcjaaBtl^ - wr© lasioait 
'.^ii» & > l ^ 3 ^ ^ iiRw '^ l a pem/d.^, iu at^linliy! to ths alt^onsaili'ra imm 
it) '^m ije^ ^wP^ wti^-itsaial «Sth ty'^os^ls ind iaafthcB l^% tli» 
lam at !Wt5, i^'B tt^. fU43^ '*^ *^ ^^ « 
X'te irirxifsal. pwaua i^ B tlio saaa ia^ i^SKstsw «^ ftowm^ (1*1t) M*® 
liOMi «iC ^fim@m f»&m tko metUm&m Urn I® m dLgpXUtma^ pem&m 
iiliili ««nliiii« ttm > m M^imnst m^m? (••£• ««iit»ia»^» I1»13^15) idlili 
t l » aodo «Bi|iillMi of t l » e«y3«ii||Qrte»^ HenwiM <t7) lAuvo i»»ffmB>tiMm iM 
dooliwl*! I r tlMi lilMMMMi OMlO**' ioA. tM» flliitKiwrtilJ» Mur te fKHiiqrwtliHi 
t r *h» miyni>tilBT? tlwft 3«— of g^RifooiB oeotfo mran tHo > « r t l » 6*«B grille 
to fii^ tHo ilolAo f^^Smam %$m (1002} or (ffi[ll} (CtafiOlI, ]MI*«^« 
6 1 
'v' L n 
-R 
( M l O 
( t i ) tl^ r^ -rooBffi isfew its J^'jt Stea a l l tUa i l w «aa raa(|e.^4 offclisar^  
«K»|»Kxl wMnfli teat i » a u fir«W|t « l 9itli.:r t l « >|i«Kiiil«ii («#u. oo%e«B3^ 












IW W W 
^Wr J ^ Jf9 
*!3 SI 







| j ! t 2 i i § i ^ § l l i g 8 ^ ^ § B § g 
^Hi § legl^il; I I I I I ^ » 1^ a I 
,n , S . B, § g @ 3 c . . . . . 
| B # • & M s i t i t t i t o » l f i i 
t t t % M t 0 % i ^ l i i l l t i i i i i 
• ^ i S t l l i ^ f ) i t i i i i i « i i i t 






•«iS€&*4 i i « » S ^ B i t s i i :s e» • ^ I 
i 8 i « i i i ! t i M . < £ i i i ^ t i i S i 
^ 1 I V i | ^ l v i t O % S o 8 l $ 6 ^ Ok Ov 0» I 




. 0 . 
ff 
6'3 
j5 S |l ? js f J51? g :^  f :» ^ V* ^  v* i» f 
Jpfji- ^ W Jjfw JR J||t ^B* ^ 1 ^ H F J L 
i ' 
S M ^ < ^ w ^ ^ w a l i i \ n 8 i ^ i I I 
t i i i i M t i i ? i i i i i f \ r . i S * ^ ! ^ 
I I 13 t t • I « I I i « u« • t vt • I t 
1 ^ 1 I t o t • i \ » E v t t I I t l e ^ l 
I l o i t i s e v r o ^ M i I I i v o i i S 5 2 J | t 
i I I I t % » t I l 1 $ ^ ^ ^ i * ^ t l ^ t 
I i w i e » l e » f i v t i C ^ C B I S ^ V I I ^ C M 
f 1 ^ 1 I i « i i I I I l M * * 3 v i w t l I 
< ^ ^ l l 4 l l l $ f t i ^ l l i S 4 i I o i l oik^lS 
| £ « « 4 « i i { S ^ l l t i l S ^ i i v i i % ^  $> 











( I44S% )* 
TMM Inn i& mifmAmA la t l o mam @§mtm ol oJX ti%i 6» andl a» 
'vn^^im^taMxmM mmh m th i Ibx«ll«tr4 of %lm Cl-NI)'*' JUw aro ^em^ rmkmmt 
^la» dOiapli^ a i9eKt«rt^ otl^  IsiiifiiNi is* intanmi |)«Mik s i (tyoiL), pmmmmB^ daw 
sat t© ««>rp«*© as offsfiitlvigil;^  lAth otfe*' ivmmum amh X»»a »r m ! ££ton 
(oos^ flKKidd lJS«l6>,t3) fffirl tt& SjAsmSi^ of t t e C^U I^L)^  £m la ewNN^pcsrtiljJC^ 
>«£Mcr riw8ist^ i4»!;^ iij@Biw@^  iKit $MlM^ to olRian^ tMa pwk dom »0& n^e^smNstll^  
BMIIQ and iMt®''^*^^ beva r«|«rt«^ ttwft t l» spacrtoa of «11 tftea* 
vith ft 5«>0CIL g|i«n|) ii3sliil3i.i i^t? and I^IS p«al£»* Ttji® ecniM h» 




(m^mtAWj^ ions a«itei«n^lat« lOJ. tl3a«9 ijmsMa^a)* lao^Ofpio J^I»ftUiiig; 
•JLt* •aMMt g^i^l ioi i i l %»m lid 17 out tS wmm mdts tiit^ vitlstMU^ & 
•i^p3« "Qv^ie «£f«eoi« Ofil.mifAtw oC tlm ptumoMraeii* 
imitwiNay laNnM kfw •arrwipQneilRe to fia l o w of 19 M M wdtt^ m BJO^ 
fiNMi liMl MiMldbMP 1Mb Xt IWI ttOMld 'UKI^ <9Gl3j|p fiMIHI tlj1l||pffay*f ( t ^ l ^ l S f 19) 
6 7 
iMek hind DOI^  r^*om» la b»th t!is >>«)d tba ^•^posiilMia ^WPH t l i s i i % and 
C!44:tig0)'*' 
yl>"-l?«l (l''w:«lL) |5o4t© of ri&'csrat# l»i® ai%t tat tlni Sjstanai^r ©f t i l a j^ tesk 






flMit« imrn mm ai^utime^ la tits spMSttm of >»#6»^ «»i»'i SNuat^ joegr 
fi maotakitn mljamo9t}'^^ lj»!Se0t# th«6 tli» ions m^ fcmwl t r ai»9« of ®« JQKMR 
6S 
0CH3 0 














4|tfi 1^1 lift lAtti of 6d £Niii ***"""' "'ImMind' n d niiifiliirfiffliiiffiiiittii <& J^MT ooBMSBditi 
wllii M fiO^ 0mifi Itt idMi 3^4^ «r ditfiotltlmt (1*10) A1«O pwii «»i«i i l« or mtk 
teli t i lt Qtetrfl^Sflll ttf • WMk |NM^ « l tlllA WM» i t iBMIIltiMlfit* 
(Ces^ ciaK! t7)» Qa tlis© G^MT ltaal|^  i^ rlgf^ i^a trlaotlx la t ter (5) sfocw c » ^ «MHik 
i^ 0iti; 1 vte? t'« t ids lr«8,gaaES"-fitd«i% SK i t 53 t a«fflowSi«^  iisr»"ilabto i*itiotit«a' of 
mmxm'tJj eoeiiwi tibat t to (WJiL)'*' i m a r i a« ^ ^k'^paAx^xm ©i* tin* iri«*ciL)* 
icjsa m Miioa^mi M Clbsrt-? ('J.*iS-i.}# i-^^vc:!™)* issue afcem'. < tlma Ija %miSal 
tiiAp»»> j^B l^ sn for t ^ strueturo ojocid^tim of &» » ^ O^ci^ t'tcs^ llfic^^z i^a^ with 
tb» low iix&arsali^  IA ihs %«ett« of 3t^ ^^ is>^ 3^^ '':£^ <^«i«^ »<>M^^ « 
HMMSMI %mm eem mob tiimfiimA i» ^a& apmism of Hmmrn idtii mipto 
iMO^ «>i^ /peiit«^ anwoisM 4(i not c^f tUtm^im^ imm of tbit ooeiwidtlflB* 
(C* «>& 01.00)* 
ftii«t i«i» oro »»lare^«3^ iitejiiuait In tb t ws^mUm, of mexi^ 93X tin 
IX»veBa« «ifti8!liMa» and thodr iilnnclaniNi io roQC^ SnfiVMAsr |««|)«rtt«B«i t« 
70 
i»iUaA of n»g 0 UPHI kw&ft V dit'l^ira»c% <m ttm &mfie^%$jm of xing A tiXm* 
rt%>d6td*ff^f In rjj9^ C» lit »aeh i& e^M% i£ 9^tmMm la liba&toa to 103,0 vitlt 
''*rsiX»*^ hm hftm f«Mndi to halii M msnA u£ t l ^ emm »Br;i3wi» i^ivllaJJt^ ete^,/!^ 
atott HavisnMEi cam M dmiL% with 1^ a aic$:Xa ^R t^tiSiicio of tho i^b mkum &mitMmmA«, 
Tim c^betrpitioei €^ a. mocMi i,m y^,th w/& ( & ^ ) M G&«"<ftr9•tar^ ' sfidmeo £»r 
2si tlM OttM Of ftiaaood liiikar'''«^oIi«t viiaii lkmg!;'«3!tclieiMi I r f « ^ A anS 3 










Tb^m l^mcpunlalitiii irwmmB warn ti2axi»m^&i In i^ m»» of i^*mt!s^\mt;^Ummm 







H C - / / \ ) - 0 ( OCH-
II \ — / 
CH2^ ^ 
m/e t20(3.5) m/e 134 (100) 








m/e K l (1.0) 
+ CH7^ ' • 2 
m/e 91 (12.0) 
CHART Vll 
73 
A iiorth^r ^j&sk i s «fe t^& tO@ miMie^ £»m a li^Mo^m tprnmim mmtimim 
^0CH3 
S/B l iU (lOtO) 
)\ ^isotroK ©^ sjcfflii{,i»ljj ( I ) ' i tu triiM^%*l i3t!'ii» im 
CH2 -J 
i / e W 
^Y16 :riia anwi i i ^ t t u t t o f J«5»7»txll^iit0(^*4**i>»itiicx^^ (ail)*'** id «^ ' 
£ir9«fc lflUr«ft» as tbo tea* , «nk 1« n«&ilier ti» mUrnxOfxt imttet & itae^imA 
•riolne ftmrn ittmMmm rU path A* ?1)@ 2oo9 oT « ^^rlroi^ iit«B foll^iiwi %r 
•/4 
OCH3 
m/c 301 (26) 
OH OH HO 




OH '(5)'+ C = 0 
H O - C ^ 
m/c 137 (100) m/e 165(1.1) 
tOCH3 
> — / / y -0CH3 I + CHO 
CHO 
•m/e 136 (8.7) + m/e 137(100) 
( L I H ) 
/ . I 
l A tim mam i»i ^t^^grtyie^ £lKimRM3ikM)t^  o t i m ^ 
'n 
""/<? 93( K ) m/e 91(13) "^/« 92 (8 ) 
m/e222 (IQOJ 
CHART-Vni m/e 221 (60 ) 
'n 
H I Iili M M W r O r — » • > 
Sdiiia^rl Hi* isiJl tow mio a taore s^^miiie &m\' m Vim mm 
ol* t to ions «b0«tfv»a« li&!lao«:tor Im is tutiiil3^ tli> l»»s« p^r* %srl l^w 
0 
11x1 mam %m^% of auisauUCiJwm lomms^s^^hsH^^sm' exil oii|#%K9wtl«n^# 
i^t$m^msm 31m in tiKi InbiuAitiiKi of ttta ec^ f^iMptMsaine p«ik4i ioa to 'mrlAtiaB 
lit MtMti'teliMii pufetoma m^l vAmi& fm%^n» Vbm n i a pmM topr&har uitH 
A f C N o . •^. 




ij mnQoh m{n)i 60703)1 5^(B)i miw)$ mnm 3nw$ J^C5)I 
%mil)i taoO)j 135(16) «r l 138D)* 
^^  - m/el81 (2) 
CHaOy^o 
H C = C - / / _ y - O M e 
m/e 132(3) 




m^c 311(5 )^ D 
+ 
m/e, 3n( 5 ) < 
CM+*,M*/23 
0 CH30 ^"30 0 















m/e 2A5 CA90**3 (A ) 
7!) 
aiiiiilliiiiiiiiiiwWMirMM—iniiii iFiifiiwiii I iiiww iiiinliiiniiiiiwimiiiMiiii ifi«in m i l 
(^i'Mx:)$ mvj'^)i (mm$ &:/rti:;3 570(4)5 3%zi7)$ miUh r4S(it)i 












m/e 576 (4 ) ( B ) 
H C r C - / / y - O M c 
m/e 132 ( K ) 
rn/Q 311 ( U ) 
C M * * a n d / o r M*/2 1 
O r C - / ^ \ ) -0CH3 





m/e 245 (11 ) ( A ) 
( i e . 490* *J 
CHART X 
8 0 
fho pmkd at V« £C7 mod 59^ dliid«it^^ ari«i« Ir th» SOIMI of i ^ i | ^ 
// Tlw icKai at. E/« 311 ia lyo to bc^h tfm h-nM^ ©hi^ i^pd i m (M ) mal 
id tto 9 ^etim of fn^mmaUjmogm hmi^m^^t&X &th"S!' <14''«) a»J cifflQKtitii£is»vme 
tetar^l^ eHybar (5/4 i s duo to irierisftiixi in tiss ms/gBmHi^&i x*^ '^"^^ ^^ ^ ^ 
t l ^ 2 !^al.l0 mttsra of t t e lxst«»N«|dp»!SJE^ bond* A' totliiar mphms^^ixnx wmiM IMI 
tb i t thj vmemdL of flno^igir ia.«etircn Dnon t^ ia aiffioalt l a thd mm «C (Zip)» 
c 
I t io mmpeiMm tli^t tlu» ItcilcMitt £ra^gaant c6 is/ii 1@0 tMeli I^cvCy h» 
mtpmM^ m tt r«iai.t of ilia MO^ SiaaAm t£ 9^i0m!lm tvtoaili^ lAliw vnitf i s 
pf«0tiMkUjr ii»«si ia tli0i %;O0tfiia of 
81 
(mm)$ math momh 'MU^)S math t^^w) mcio)$ 431(7)1 













m/e 297 (2 9 ) 
OCH3 
;H3 






(XVIIh ) M * 6 0 8 ( 3 9 ) 
CH3O 
m/(? 313 (100) 
OCH3 
• »m/e304(M** ) 
m /e 279 ( 11 ) 
-^  
CH3O 0 
m/e 281 {22 ) 
I >m/e i8 l 
V ^ C (II) 
CH3O % 
rt\l<i leO (3 ) 
1 'oEC-^gy.0CH3 
m/e 13 5 ( 1 9 ) 
OCH-
CH3( 
m/e 327 (23 ) 
HC 5C-Y/ VOCH-
m/e 132 ( 1 6 ) 
CHART XI 
83 
7lb« im^ tmk i» Ud.9 OMO at «/» 313 mtl th@ twlfttsttLiy im (n/o tm) mam^ 
to 39' of ttiia pmkm V!^i e«iaM Ixi nifetKlixit^ d to tt)® iMit tl»ct tb t Utptm^l 
it&ar Qri«f||» fxifffWd mas^ niptt»% I r ^ g i n ^P^xfor t t a i ImM to tii* 313 
£r«|^acit» Aim & -t^iim &i tim c^or lr^i| | i i» C-'^ ^ii) ««a» tftte t-itp %f^ fti 
(i) t5§r tm^& ii) 0!<fim t^s® ifflia nit ^& f37 (C$5 « a i^« 311 <ra} ®sif:l 
( i i ) w «tKi^ (t) (^ iriiiG iaio Kt «/« 2Ci<a5 Md ulii 3^Crj)» c.oftiw<irt t t e 
0b9«'V t^l<Ri 1^1^ tli0 313 ioa i s aoeit iMj»vm mopsii} tl:» t^ t tnta (1) lit iRvmmsd 
i*9« tl5® IscKi^  l ^ ^ w i tiso OKCfgOB ^ 1<2(;« aai t!«s lilifa^ Q^i^ipt^jd |-4«KiyI ring 
lr«Mil$£> irafom'dl^ *^« '^ixi iaa at s/a 3D4 in 0%fvie*ii^  ^^  » sli»o tbo noloaalar 
io» i» tLia mm tmi not % Idt ioi&o tsio mtpsiX tm^sm^s liaeviitg thist 1E/0 'vmixm, 
lus'ife'ar «i9ila«© i<» i t bcAi^^ doafcita el-t^i;iy icia slilcli i s ptmi '.ad 1^ - t to 
^^ptmmmm &£ ttem iw^opi paali sfe Imil «i QMS Wit t44^tm C304*S)« i<sna «^ 
n^ ffl iP93 ima ^ mim %* tim loeM oi iwt%X iirci«|% t^# 3@0 HXKI ^ ||r ttia 
1<»M ot C md Ca^jO f^«M^'«r^t ^ni c/o ^ l|r ieitdrmil coM n^mf&iifti* 'rjbe 
i(Km ilti@ to liMSW Df CO w i Gm nara xtot Htmal Sit tim %^etv« of %ft|tee^ t^m 
U-Hemmi^* ?)]» l a Jt 0^ i^tt 431 ma& 0k arise via ¥«aEi«PiK> v^m at ED^  fijia&9a» 
l?lKj ap^ tstaPUEi of js«(t«fc«D-«ti^ oelwaJB^ WDBS <::«)'^ i& aiflo vary 
9?4 5801 3871 311| 304 m**)$ Wf$ m «fec, 
Miliiiiii iiiini iiiiliiniii III iimiiiiiiiiiii I iiiimiiwmmi iiiimiii iii > m I i 
Ill t)A« oiMi i t«iQ flKtortt hmum m wmh \^m&mmt ilmt %h9 ima^ 
i /» 311 9fipmem m Um pmk imdma of aoSUNul^ ion £/• 6r^(90)« t to iMit# 
«r i1»niMlti1iil<« i» ^WMt ia C|u«HM22» 
84 r. 
to(9C-}| ^ ( 5 4 ' | m\i^\i 573(24)1 561(I5)| S^nct.v)j 4 W a ^ j 3CS(a3)| 
311(100)1 Cll1(i:;)j £45('r) swi 135(65; 
OCH3 




m/e 135 ( 6 5 ) 
CH3O OCH3 
0CH3 0 
m/c 2 45 ( 22 ) ( i e.4 90 * * ) 
)CH3 0 




CsO 5 i ^ 1 
Cfe>) a * 4 a 
(§ ) %1'lwC 
(d) aa-£« 
(o) CS&»1 i%.ia0e^ia iitfedT 












10 9^m*m, Hi ^nmmmMa «c *®* mmim 
thalar n i t i i ^ «llk'«« tHcvo «nttii(^ ^4i0 ^ t l t «i;^a«r3^ oiiMrtitti^ad mme^mmmmt 
t^ MM i|^ «Mrtvt«i of CiVI bai>%Qp0^ 3» ikt^or {U&««)^ iiaoM 
icnt w% 1 ^ , 1S4* t@f«31E i^a 49f^ » 
ifc» WwWP' jb'''** 'WNBWUBHPilii^ p ^(Pir 
t b i iSfMQixMi 9f ion* a^ §•« 131 iwl t$4 
86 
i1t%m ft SiTMii^"3Pe^lla9«oria ar^ s^Aiar** Xa aiti-litia% tla» pswjsiaeco of aKJtl»fsr 










tfirfjospfiktoro of Umt im olMabsar ii^ tt^ mm spootroiwiw »aoh ©JWOO^ tbo satsdUaiJBa 
in ai. tritNi i t £90^ and llraci the ^irrol^fl |««Klhiet% pldU«wa#ttttiirpl uao iaolsftttl 
Aji laeeaglad ly FoXtoir^y tfaa Ion «i i /« 312 esMtt bo aa* to ^w 
r«rs«l!lin 0^ fftiitiKita tfiaolkiif&ffihflr Iweauao llNMp«Q&«kios p«tt<ii»i bsUmi Jl£ 
8S 
md ^i» 132t uliidi oouM $gim ^ ^^ A ro^^^Use ei IS%A0IK^ tnapt^-l. o^brari 















eX»'jx3^ th i pt^mmmn of letia e(t tt/# t^ lT «»l l O fitmaiit^aiii sdtit t t e £rttgp«it 
Ilf0l|iwifea to ^im mi im vMM v/& l^ <«wS wA ts/m M2)» MMMjemU^^ tm 
Sit ii/^ ^::^ (col tiffii ^ W/Q W^)* IMM wd^miet& tijLm^:^^ &(MMS11SM^ timt t\m 
$0/0»^J^lmx^jlms^ aRj3!rt« iwBSli'tefew slag 1W3 a i l ast xiac ^^ ^ •« Oi-Tlu* «) 
HO 
OY\ n^  
( 1 - A l f 




<SVi CSf) .T^  
^ e . S > Q l C 
,55 
T9pcit%e& tht Eaaas 01 oetral eriudUUHi M' [x*3f ix-^D UitteS nm^tnam Hmmm t^pti 
•tiMr tarn atM$3m to tbooo aboiii for tsj^lK^Bilmtim bmme^l ^iimr (^Hi) 
mmtf/i im ^tm mmmm of 9D IIWMI units in th» ions (Qime^M) 0 0 ) |}{40i£)t 
S(t^)t H0^ <M^  0(8riC) diMi to an «ailc« »$trsi»i^  &tmi^ in tlii XX»t rlne* ^ ^ 




tl30 esmfMx^ pM-wm tit tds^ihsr ilsmmi I0 art 3ia^ # e«)«|^% in «i;'|3i0.at|tti 
1 -^3 
cS^-^?, 0-°Ti-C^-^3 







^[e \^^ i^ti)^'^ 0^) 








C\^2P r°Ti-(^ "^^^ 
II © 
c \ _ ^^N^ 
3 V _ Or;/^ I Q S J X ^ ^ 
C^R^ ^ ^J 
B? 
^r %llie^ lii» li«ljro(l^0 w mi^ed^aet y^i:h i^ MUten lyte^m ^meAt'l'^ 
m 
mmmmmUmmii 
VI o V4 0 .cP^°P, 
^ ^ ' - ^ 
M 















I-'O.^-.^.CSIJ _y , ^ - ^ C ^ 0 ^ ^ - C 7 J 
^' 1^  
(eiidrt<..^ !ia) 
B't 
tUt iti&omtxlia^ ( Vl) can h& toalatod 11 ool^ dtUmSAc acJaitim of 
tiwtdtio milk ia trnd* 
0)2^ C5 /M\_CS^1_^ 
(SVl O 
VIO C n V:/ 
cy>] 
^ v n ; 
(jumz) 
iOlMOiaa tr^roJ^Tiiis of both iAouiiilcgiitiji (Ug) OXKI aBiAlQjpltiswia (I ln) ptvo 




(MaiiUcia uli lt AikcOiiwi l|fte»^ap ffipoadbia 
» • im II IIIIIIIIIIIIMIIIIIilll l<IIWIMlWMI»illll l«l»»lll«ll«»»IIW<l^^ 
ULlmlin® i^Jn>0m smmM^ midixltiaR hm ham vacy bed^g^SSal to ttM 
09dafll^ l«n ul.th lOlgeOiiMi t^ sfdro^Mi p«aadUi% peim wiMie asliiy l^g f^tKR;9«<4t 
OdtKJUtMtik (2X1) ——• ^ 
l4iraiillMMillMP 
US 
n» ««»»! e^^o^ »<«»>« t . i» a dic«bmoai« «w, o«itai»iae t i « . 
V^oocc 
\CK>13 
\4 0 0 0 
C A - 4 ^ 0 
(L2 x) (M) 
2baoa fast peo-ml t te t a Mpi^ ci&'l 3rai®i 'tio mat 0:^ : at in (sis^b^iMM mleet^OM miA 
ttmt infew XaveffiCKid ')dak»i^ noitt iiMoliPi ^oaitioKi 3* ol cm Hamnoi^ f««l4ai 
end 6 or a of ilso otbar* X!»0 ttno ftyuetiroo <lXr) » ^ i^A) Ibr gi^kfiotlA 
(01^) 
y? 
t l ^T l l -^ 
n-(2X" 
iuu) 
oi the t«a 0tirD©t«M>8, CO® hami^imi !j"3%lI-@'3 liiilrs^e was iratmrod* 'iho 
CJoifcsri*"^ ® • 21a stmctaisa (llx») ^dth [l*3%Il*8l ISjalmco was, tk«£ f^liS»% 
>iiht&lm&» to ttw ohooiffe o£ the fiy(ti«an»» Lo%iwparir r(3Cieffit2^ aimebtada of fe«||p^w»» 
0««M(k}vl I^lai0il i& (0lMtri>»Jax) hM tamvi f « f w t « d , A pu rUa l i^^BtehtaU of 0a»lA 
liM aim bma •ifyeioA, ft» a^MitMin aipgv&mHnm to mm^atm of ^lo UOmmm 
ItalUos Am Isfco Clm <itfft4ifffr ooftit^ pflMi* 
9S 
4* < ortioX w1%iKli«B an^ ^w^tlp^XiStlAO of isatwoX «r aii^iilliifelo 
A miaaMr oi ULUauMMi la triU^ 'Hiforwi |jitar£l.airm»iia ItaiMg^ imm 
la&m a^bmiue& ^ iho i|i|jLlo&tion oir {jQUoBm roactim^^'^-^*', U^mmm 
rmie!t^j» l»3fcwa«j 3*'«dodo.4% §t7'^tsi''4>mmUs/Wxxmm (Lxri) «od ll-is5do-.*% 
an a li^ pxt».liict an^ i <M0 itrntl i/loMmX with t t e one fMsiswA i»m mti:rfl^ 
aoweoo, Latrr on amS^mOxi o6«akL^» tmv«i aiao o^tbosiladtl j^{iraf)aQ£yRKie« 
taiK««ill«rl olbflr ISro® i.4oio»4*#5f7«*tl^ -0-ffl9Wfa. ttsvwao (LslJuL) te!<sr aoOi^ltd 
GCMiKliUflno of nUmciii oooaaooatieii* 
i-





Immm »at^X fitlir'-ffa^  the kogr intomiditttfw iMr« «iM;idii«i }^ eiyrlcwufelgt «» 
/ .. r 
I'dO 
vmae rmxTemmmA ooouanradl faring HUaom mmivmtMoa hafyi»om CWIoao 
to ^v» imtiral MmHH^mma i-Ksntetotli^ 'l othir ml ct^ pa^ eamllflMmo tmm" 
mU^ 0bL^^ ai^^ imtt&'MUm oftt$3 rmsMmpr^mt (camyUmj.)^ 




iooiasiri aledbc^l raflsxK, '^  ^ 
i n jMHitow * # • » ; » 
/ I w cyLu 
/ / \-CJL(J S 
I 
( S O t ^ ^ 
COMriOiXX) 
•I q I 1 O I 
ot^^ Jfcibao<:|40Dii Bridal. Uraft'® ocylstd(B% p«aftS«l tlor.iafth, XatAon asn'. oott» 
of Udu MeMLoc»o Ibgr £loD^  g£m» cia|:r^aa£l«vor}0 ta»x3t%l jthsr {XLA^ \Mjeih 
(ycy^ 
o^-v 
U il^ ryn^^AA X-CO/ l iyP^ 
C5X14 9 




C5^^^ (y^s V 102 
J50AS f>^^^\ l ^ N i 0 2 ^ ^ ^ c ^ 
-S ^ 3 ° 
c5CWa, 





r i^ vJ/"^^^ 
ClvCx-vV'- XVUI 
1 O 'J 
Lfsidr on &mmm o&.ol '^« hsm »Xm nmA th» Bmm wsilihgd tost ^b» 
ehlcrMo aM ftLowtnlaiw ch.ii»rirlo in di«f^a atlr^ry thai tsuo mm^-x»myet ('X:) ant! 
IXXII) coodut \m iaol^Ud. JalKMigMnt a«ylati€i} of thmo 9ms^mxit.lu ^ t h 
( i f f ) i'»wi^ ,.'3eti'V«ilir 
C5^3 
c^3' 
o c tf? e? 
-e^. 
o(-/ 3 
( u XXI0 
^ v _ (TO/-/ tE 
(wtx) (xnii) 
i J^ * 
- V 




( ^ K x n ; 
01430 
ll 
o -O n 





< ^ ^ 
(zix*) 
I ' O ^ 
13 
9 

























« ir? \ _ . r 
o\-
^^"tiii>e%^- "1 
(5TUK J ) C3L4 !3 
^ \ ^ (^)CXVX; 
J 0 7 
2«t to Jxx^itcisH tmt icr laltm* Gi»al^» i&t tfm %tMimtn of s^'^l-do» 
tl&vmQ te'/jai3tt^ 3 ^ » . iflaiiar aft«al Iwoatal (|} 0i%ri3:K«ii3Ur9«i*9 liaKai" 
S iiewrsi (tj,i>ioai J«i60li3|^ 1»aK«? oa>;liil0na} alter til3i«!i tl«i niactlein woo 
DjfelVl est.* xs* os^ "^^  (i5 cup^midawBo lKimr«t.!isrl dthst ia t to rat^io 3i2C /^» 
SliO oc«»3r»lois ecES i^iUitoil tha f*i£»flrt» ; «'q lamtAon of a reaalur of t t e Q^KSMU-
SlmmQ i^sM^t 'itSissono toltsccKJ lift. aoivaEit otiilt 'MWO ua.ja vo v:s;^i>j tb© 
aoatlaisflavaia tms teas pt^'s&tml ^ tbo eastawjJicicl aocxstlierlafclflii of cmpEissa-
ttHOTPOBa h@R»iMiilfrl athtMT. £» tlie i id t ta l 3iif%- ;kKiba(2ffi 0t*al^^®* ol]feaiii«l 
aad«A ««i|ai«i«ti«i% for t t e iliHMi€ilaEH'<<s^ »^ ' roioirate '^SDant «K;seoe|>ordo» d»» 
BBllQrliitiMi jfi«Z4la(i ^UviveetinnM oC both ^^^i)it€imoKm mod ma^^prnmBsmati, 
th» CHMUiQrX 4mir&U!9m or agntliiiinenwiao hairo oat booi AaPUl^  etiaraotoriaotl 
l»t flB rmMsi^iM^im tlie^ sr a l l gisvo o^athLdfXavwo haBcoiaofellA ol^ar* Ap^tii** 
fljniBiM iMMinai^ tvi o^iw attfei|«et«i to ttw mtm clopoU^lAtifin e«nditi<BO 
ginitt an IdoHUAia. tdact^ sro oC O « M 0 | ^ &Qrt««l4ifiQft* fwm tiait iilnily i t i t 
loS 
oooeluS^ that dmaoUsylKykn foUouR tha »a(|a«ine« G»5» tinn C*4» m& Htnoajr 
(SLa)« PartlaL m^latl0Ki of «i|pr0s«iiliK««K^ ulth 5#5 «KSU>^ tttlaii^ a oC 
(limtli^l atiliktetd tsm txHsa txsotl t|^  doistelrl 0t.a(IT * to obtedn t?^ t<iftsr»*{llll) 
msd im^ (3^1^ tt%3l>!3^1 otbars of mimmmi^lsmsm* 7to ^Msotli^ l •i«i'V!a'ii<v@«i 
of smmSxttimhiM m^ Mao'dlliawii#[,lwV»Mi»»12-6'] tewa aloo bsraa o'Jtadn*' 
Gi al l tl-.d mM» !d 'li 80uii9oi tlid d|jmri»d<iori of ii|>i£j«4ii mil I ta 
tic©3LI^ ' I^ 0fflj3to{; JmA9 to th?i Ml lav mm Siuc® i t laeiat c>v>aaa.y SOUOITJ tbo 
|,jro««a« w Mx las baLiswwi to ofiKKtr ia i»tisra# Sto a.; |3iioatl-5» oi" plwml 
tiM pfaino(kito i m i s o:^ tisoil^ t^ &a «tl«K!«vm osd-iaofe lllfis terie oh3Lon.1o 
or pofcaaslim fartioymM® to o phooo^ aro^ iiofilS. 
UiMilt Mntnat V tl««o or ibtt IMO^ aodos of ^SifiMriinym %btmNAim3J^ 
pmmm 
i v > 9 
(i) ^emi&UA efsa^im 
^ MK^* > i ^ \ 
I t ia rmacembila to iiootasa that eau|}Uasij cKiimma ffis^iist a t th9 poditiems 
of Mglxjst J«i®lli5^ 0^ "^ '^^  ^SP^ alaciitwi awa|<t i^lisnre tfiort ia attar^ MJ>» 
dm'ixc& of %^ prGeu»li# 
H:^ parant U.£limm&& toge t^iteE' wltl^ . tJ»ir vnriaie 'Jmmitli^ sKtteJiti 
sKMblt altter G-»C «» C-CJ-C 11 s ,^© twr&mom tba fJL^tmold wi to wieh ia4|!tet 






Hw Qsna^ liflMc em^/amdie (M) and (IVX) afipiuam t o wrijw pveMKBantd^  
btr fl(^|««prl«fc« flsi»"piiSrliif o# the iwMmrie waMmSL (I^ UQOt «a,t)wi^ neiii 
« f ^m iQKMilrlAitL Qtp»3*»U*3*] lia&xia d|yeaar» ulift^ irfL^ii « ! « • te «^)«et«A 
111 
olootrim ItiitifliU^ &KixmAod at tiw 0*4* )asf^imxKy gromp iioi flfdc^seda 49e(KiKr«d 
odljr in rinii 1 jen^ l C (l.«KKX)» i'bn^ in «iedkir to ocldow mx in&or CtomtMi 
linkoOB to rinj; Ai t'^ c»^ iJI?»aa^ ' cft.aX'^* b(ili<!iv)» th&t a im^ioal Initials^ gonaan^ * 
ta i fife (3»4* l» I|5i0»te aaxl :lcsl4»oaI4,.'si»S (MX }, fi^tacfes oloetaFq-Mlicml,ty 
%h® ali^ ctirciJi jrlcfc G-6 <a* Cm& fM^ltioas oi tlio i^ iliwc^ptociaoa. fiag of aa 
iatiaet s^' ;wto vM.<xnla i»Q, r&ileal 8iibsii1^ti<m occurs In pmi^mmm to 
JoaittKtel ot.«I *^ har-3 r^ e^oBUy ciapxi^ xl out ossidia^va laawpliEi^  of 
n|-4.4i«lii-<V7-Klirttt!^l otter (IXOII) ylt^ ffsrylc cLiioBriio te iMilliie: uioraa 
ggod iQo4«itfjil a .iliKr iu <^ ylaU i^ aoms prej^artifl^ aa^ aEoct^ ii thafe I t in tho 
/ / ^(i|)-<57y 
( ^LXXA \ V ^ 
il:i 
m tbo hmia of ttosd fhisL^xHPt Ja^badrl 0t»fkl^'' hssm mi@gtt£4«l 
that, ^im l^ d^brts^ 'S. £;rsiis^ ^^^ |:d»si4M!it0dl t l / isptl^'latsicm (.oeeving ttsiii; ttm 
5*41! ISroe) <'liarisidtla& totoa p3^9 t!a*(W^ ^NQT @»|)0ciitd«ii8 <»f ttMi A i r i a^ . 
Ibr p3»tsscf4iit" tl!© l5^Ti?sa l^ i^ PPMpii m*! IrJUig stoat tha eouiOiMg tfaKnagSi 1*» 
r A h 'x m II 
( i •- t c e u ' fi K i L H) 
11 
1. 
Tim imemmpta ixxeliww (%lh^hmmos^fvm3m%mm») {MOI^) ia 
(IffiOGtV) (iL^Xf) 
Slis MogoneolA of leroawUtt mmfpamM is eaauodkiiral to Hqdlev 
t^ mia fmitMt tbo cgKOiasliQn of aea l i ^ dorlviad pcOjPlBsto ast^-lano 




1 1 4 
C02H 
CH2C0R 
(X» JSM) l^ dDero thd oEf^ eist Ktstietiir® wm knmit* 
i:b» eiarboli^ d^xwto «mi^ d to ijammmitixm eparctfeoA tbraniMi nedyda^on 
( v-xo^s/W^cx^c^ or ^Ivo-k*^ ^r> \ ^ «-^  
ClUi.^ixS^ via (UlXIl.)« Miiai l i e seid ra^rras^^iciist of (ffi) i^ iffi^  arm of 
'/ ths tuo pojslliLo ^oo^^i'-.^lGitOicldf uliich em ba osdiliaod IBIKI d«K}^ ii:1x^ :flatod 
to <3£?X)« B^mnvmrn (JiCl) i t trovifoiia eortmi^lio mMf, ttaia tbo attnvH^ir* 










\ \ CO? 
C02~ 





figwManllflii oC ( i l ) t o (OH) §eii3m9sA V eodaati<3% :4«atJl8 crjrtliw»<aat<ia»to« 
f l i t sivuetwo £br oiTbbroixmtflriA vaa pronfUbdod bolDsw oonfteiBKt&oR una 
iJ 7 
HoN 
- H ? 0 









(OIV) tiMi^ eoiH midm§» m mMiMxm. vwSmaMm m^im6& tidtls tbe 1K»3S <sf 
ifster t o elfo (C?) • Mditien t o £si%iiMali|^lo er i t a «q^iro3,aai «mM dpm 
(CVI) aiftl cosvaniigB of (CVl) t o (CVXX) foIIjoiioA W wd^sMkWHt&dmiS&ck a^^api 
0 ^ _ 




^ 0 ^ 0 
r ^ - P 
(CV) (CVI) (CVIX) 
^^ i^^ C v/ii\i^  
MeitmMJia' vnwiim tftninniTi tueii • • %4* i41lipTroipwitil1tiMMiiiiiiinigii 
b0a9&l0 •old (evm) fligr iloo ^ ffoeoroora of >«|3 . iMiiiwrliiw flwti • • 
l ip 
aiioi--(yio ooeti on 4»^ i^liB?*^ tow5^  a'4lafcsfi# aeil ^Xlouad tj? ilocarte^jriiaitien nod 
c^Hxnatloa to isKXsmmmint ikmmxr$ in vrim$ G£ tb0 i,«rd roooeit <limlL«p3QKiti} 
ij/ijn Mett«S0lle 3oc|E»ae% tlds probosa,, i s a t ttm OOTO. lalaod laj corbel^ 
tlrnta cr ue^sl^o x'aitoo can Ixs m@& to sacfilda tbo ^oeaxsra^o of. iaocjiQQnraiiis 
0" 0 




/ ^ HO 
CO?H OH 
C H - C H 0 ^N- 0 H 
COpH 
- C 0 2 
CO2H 0 ^ 
C H = C H - t ( ^ - O H 
iiiWi cflotla^ oat tjftog i^wsoaa 0 ^ '-»! aeata^ C^* LabiilM l^»QO@«Qdl. mo 
fiMnl m& bMMd em tho Xanntil of nKEonotifitC'' i t mifl fouod that ^ixwiiiQaa. 
f f tint w&m vmm vmltn^ t r ^^asr o i ^smmm ttis m ae^ytottt^  fMs rawtXt uMia 
121 
Imaewmmiim earbm^^lie mM dmt'^'^sM.vm imm bom ttieMi im 
(anltlAs li wlwa) &hom& no ^i twlie aetl^ em. ikmematf i&«di2(t%iax!]|»Hi dUiis^  
r I V Q TJ V t: Z 0 
I' ^ Tl 5? • I 
U2 
i^ airano et ai ifi timXr etiuSlee on thd distribution 
of bi£l@V6R0i^ ci in ^;^/nDOBpen:iB reported tho presence of hlnoki* 
flavonfff iieooi:7ptosierint pofocarpucn.avoiie /.f iWocwrpueHnvoE© 
.i mf eclefopit^eUs fron the leave© of V9f99miim mVf^lSflWllQ 
en^ oncntoflaironet poC'oc&rpuoflavonG A sn€ leoeiaJsc®*^ ^v&si 
the leaves of |!,&f9garPtt§ Umk» 
64 
"Jim biflavanoifo fron l . CTflffUlgf • £• 3kBl?^ l^ ff;t.l\i>e «a»^  
P# tayifolio were olco iaveetitetef', :.1ie present fiecueRlon 
^eola with the eLiJs^ lee cati the complex nlxture of binavenoife 
from th© leaf extracts of ^» mrXU9UW* ^ • ^or.. The 
biflavQXioic constItuente ifientifief ixx i^ ofocarpus epcoiee are 
reoox^ fled In Chiirt » i^ o. *he preeenee of robustaflnvone f\'a) 
constitutes the firet exsDple of i t s occurrenoe in Poi^ ocarpue 
apeeiea* i t i s also the firet esarple of itc; isolation ant' 
oharaoterieatioa In the parent fom although i t has already 






























£4 <[ nj 
w M 
0 M 
o o o 
?'. ftl « 
I 
O 
S I I 6 
•j- ^ ^ 
f 
I 
i S "• 
4* " 







0 O Q 
• • a 
^ /3 w< 
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ce> Ri^-_a;,= Ra,-- R A - ^^-- HS R^ d-- CH^ 
C^^R^. ^o^.R^. ^^-^ H 3 a^^ R e - OH^ 
C^>R^. R^. Ro,-- R 4 - R^ £ -- R e - ^^^'^ 





L ^ ) 
a > 
01^  
a ^ . R ^ . Ro , - -Q4^ ^ 6 ' ^ ^ C ^ 
R v ^ u ^ . a-^^ R ^ - R ^ - r R c^ ^ 
R-^--R^^ R.'^r <^ -^_ R^"-. Re • 
- \A 
-- CWo, 
-- OCCVA':^ ^ 
R40-^)— 
c^-s-^ i 5 
^ o 
e^ o 
^OrO- -ORt^ " 
Lcx.> R^^ R -^_ R^ ^ a 4 - ^>f= \4 
^ ^ ; R^^ R ^ - ^ ' b ^ ^ A ' -^t^  - ^^-^^• 
3 
rho freeh Itaves of *=• nerlifoliui^ ©^y© proenref fpoEs 
rratiottol X^tei&icsl (tfirSent ^.pore» keet .viengslf inrip,. The 
acetone oztrciotB of the coaretljr powdert^  dried lemree ifere 
purified by solvent fmcticoiatioii m^ colwan chronatofttiplsy 
(ell ica c^) to ^ve ft ;/ellov eoXit' i&ioh reepoaaed to the 
uounX flnvanoic' colour teste* It tree foun^ to conteic four 
oloeel^ movinr opote i')^hi^$ nji'V)' two ae^or &M two riskor 
i^loh were labelled as HtX, £l^ XX» Vlilil en^ rl^ i.^ * in the inoreae* 
Inc order of Xt^  values* i»ll th© four cospootntc vero separmtefi 
by preparative 2uQ (silica g©l)# 
a 1.1 «jii^  I'Lli vere charsoterlBed as robuetafXavoBe iVm) 
en6 etatmtoflavone (Ha) respectively by spectral etu^iee of 
their acetates and isethyl ethers* mil 11 anf H:IV, nlthou r^h 
homoir«Beous in chromatonraphio behaviour» ^ve on ii)ethylation» 
aittures of the saiae two nethyl ethers which corresponded with 
hexa»0.4aethyl aiaentoflavo!!&e (Up) and pmit^-CUnethyl hlnolci* 
flavece (XVIi)(B^ values and oharaeterlstie fluorescence in UV 
li^ht}* PKIII by CCD separation between ethyl nethyl ketone 
and berate buffer (pH 9*8) gave only one aiajor eonpenent PHI IIX 
which was ebaraeterised as podooarpusflevens A (l ie) by KMK 
studies of i t s methyl ether ant^  acetate* !?he other niner 
ooapeBtnts ootild not be isolated* PKIV on similar treataent 
4 
I Z 7 
(]»•• thr«# ootsponente K.lVx, Pliilfl ant^  Pliiv;.-. Iiavx and P2iI?T 
v«rG ohnraottrirea a® poc^ oc&rpiuiflairone ii (Xlh) an^  isoginki^tin 
(Xlg) respectivetly by 2i K stu^iee of their nethyl ethere imd 
Qcetateo* K.iv:. being a ainor conponimt cottKi not be ifentifief • 
The r.inor oo^on<^nte presents ne parent anc! t onomothyl ether of 
hinoltiflGVone in Tl>I2l tmO ii:iY respective3.7 couX^  only be 









:;^ e tsoleoTjlar wei^t of iK2, , ' * 6?^ corre8pon«fln;: to 
S 6*^ 0*^ 10 ^^^ characteristic of C*C linked biapi^enin type 
biflnTcme nethyl ethers* 
Cn loolOnf, at the K 'h epeotrum of I-I^ IA (Fi^, v;.I) 
CTable<»Vlll>, i t beeasie iianetfiately clear that the ROleeule vae 
not symetrical* '^6 appearance of two 1H doublets at T 3*15 
an^  "^P.e? («r«a«5 i^-) oharaoterietic of meta coupled protons 
and IB sint^ ^et at T ?*56 sugfvested that one of the two A rings 
was inirolTed in InterflaTsnoid linka^* There was also eviaeneed 
a set of k^B^ protons at T?*09 anf T ?«72 («y«9 H«) oharaeteristie 
i tMWMf*^^ 
10 
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2 , 6 7 ( l i ; , d , J « 2 , 5 a s ) 
r.5C(1a, e) 




r , 1 0 ( 1 L , q t J | « 9 i^Kf 
Jn«B^»S I^E) 
P«09<n.i,c',«iB9 i z ) 
P,7S(£':,»c1,«»9 :iP.) 
7«9i<*ji::, e ) 
7 ,86(2: i , • ) 
7.77(>M, «) 
7 .65 (3« , • ) 
7.63i5n, • ) 
7 ,54(3H, • ) 
' ;« f '5 ( t2 l ,^ , J i .? ,5 i«) 
•i.4n(lita,jr«J5,5Js5> 
i . l ? ( t i i , e ) 
' i .35(1J» 0> 
i . J 5 ( 1 - : , 8) 
? , t Q j i : : , ^ , j « ? , 5 2) 
r#9 i ( i : ^ t t §^*^ '*^') 





6» i9 ( i s i t O) 
6.1?(.5. . , 0} 
6.1 B(3**, e ) 
6.14 Ciii, 8) 
6,12(3:i» e ) 
8 « 8iB|^«t| a « doubled and t a quertet 
tipeetre run In dci^ at lOO:: Us, T:'S ae intenua stanaas^ «T10«00« 
MflO. 
'A— iil*-T I-iinnfrir~h T<t>r V^LfcuLi^ 
/ 
^ " I 1 h -¥ i i ittinf ^y-^ . 1 ^ ••*».»»,>.—.,i>.>. •^.J\>,,j,,JUff^, K-^ 
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FIG. IX 
I2f) 
of ortho ooupl@6 pxvtona* Further a 1^ ortho coupler doublet 
at T r.57» 1u ortho coupled doublet at T-.tO ana III note 
oouplea doublet o t T ?»1B cotA^ f»3.B0 b© seen* *hl8 constltutef 
an ABC pa^ttem of proton© of ono of the 3'. rlar® involved la 
lliika<;ii th-oueh *i*-posltion# tTh© lin!®£:© coulf net fee throUf^ h 
the >»pooltioa® as ther© «®F© ©vlt©nc©€ tiso 1*.* 8i»t:let at "^ 3»'SP 
m&i' ^ J«24« . orcover thi© iioEage ¥0«1^ load to tuo sots of 
A^ -og pf»iro (aeeoeiate^ with H rirjf; protone) mit two oeta coi^le^ 
pairs Caeoociat® '^ with 6 end 0 protono of A rinre) which, of 
coureOf were not seen in the epoetnazJi. Iho pattosti of eitsmatio 
e. 
M 6l^^;ile in (VC) wa© nore or leee liko thc%t of e^entoflaTono 
hexaacetste iliq)^ *^ 2Blikc ementoflavcwa© heacasjetli^ l ethor illp} 
no siethoj^ LTOtj^ c ©ppeainsd below ^ 6»00 Sn A I*"!:: il'ti:* VliJ.y, 
howex'Hr* one tsethogy ^^ roi^  chowe<S up nt 'T 6,:^ 9» a value nuch 
hl#:har thnc any of the eethoicy ^ro f^^  ^ *^ P« ^^  *^ © linfcai':© 
waa ooneiaarod throuirli the 6*pOBitlon, the alipifil at T 6»j?9 
ootaa be 886l|^e6 to 5*OC;4^  groves of tho 6»linke6 flavonc 
unit in analog with I-5-»?jC;iij(T6»41) of agathlaflc^vone hesamettiyl 
ether (iVf), 
Varioua aroaatio proton @i0anX@ in the apeetrun coulf be 
aaaigned by ooaparin ;^ then with those of >-8ubstitut«^ mono» 
flawenoitf unit of aaentoflawone hesouioetate (Ilq) anc! hesiasiethjfl 
ether (Up) and 6*1 inked neneflavanoic! unit of agathieflavone 
hexaacetate (IVg) ami hexamethyl ether IXVf). In faot» the 
I^::B. apeetra of I'^lA and PSLH were virtually reprodueed by auper«» 
iapoaltion of the umi apeetra of the I unite of ( l lq and XIp) 
^^1 
131) 
ana (IV6 « « ' ^f) (S'afel© - 3:x una X). 
Consparleoc of tlio I^  K % e e t r a ot ihiA^ iiti one ^vg (Veloee 
oa T Ccole) 
Hit IA 
(Uai t -x) 
Coaporlson of t h e i. i^  %eo t ra of PLir» Up and lITf (Velues of 
l i p , i f e i t - i ) Plan ^ 
(3^-Ilttkod) (WalWI) (MiAkod) CtMit- i i ) 





p .9 ia ( i i - i -5«) 
?.t34(iWX.6*) 
3«09«(IWl-8) 3«12«(li-Il-.S) 
?*t2«(K-I-2« ,6») 2.t3a(l«-XI-2« ,6* ) 
2.9<»a(ii-1-3* fS*) 2,98a(H-Xl«3' ,5*) 
6.4t (OCHj-I-S) 6.39(00115-11-5) 
"131 
The oo6e of interflavanoi^ llnkag;© /T^'^V §^l»^J In 
mi wae efitatlichea b^ benzene infuco^ soXirent ohift 8tui^ i«a 
of metho*xy reeonf^ nceB of H«i " ( l i£ . Ix)» On chance of solvent 
// fyoR! CILI^  to y^tg (So )/CI CI J (?0 ) , five niethoxy groi^e 
eliowea, mi expected, l.®rf,-er upfield ©hiftr, «!iereao one Kethosy 
croi^ St T6»39 eliowea eti*on{^  eownflelf ©hlft. Tlile cotixa 
un2ac:bl£::uouGli- b<^  aeol^ica to S*CtJil« of the 6»llnke6 flaveaoiS 
unit IJB H^tTT, in accordance with the ©iciilar bchavloioar obeerveiP. 
for 3W5 aotho^ 0tQXi^ of a^thieflavono hexaiuethsri etlier (Wf) 
on^ 2I»5 method orowp of hlntflavone ponta oethyl other ( Vl i ) , 
The Eaeo B|5©ctrur of I'LTI ofeot/ct? nil the salient featuree 
of G»C liakofi bifipS^cuiB type biflavorc nethyl other ^hes 
oonpareC with the saae t^eotr® of the r^ethyl other© of aacnto-
flnvoao'^^f cii|5S'©S0un.avone^ ^® enf. ©fjethicflavone^^**. A'be caln 
peak© of interest were 622Cf!*t 35)| 6?t(16)| 607(2B)| 502(68)t 
591(100)j 576(tO)f 573(1?)t 56lC9)| 31t<ia)| 2«J6(13)f t81(105| 
155(1?*5} en€ 1j?2ClO}« aiie freipne&tation patter io ehovn in 
Chart - Akl* 











Onoj-C \ ^ t i 
^ ^ / e GOl 
r\'^cvv)|e^^^CA"^ 
"^ /e 6'c^x 
V-AC^C'-<f^-OCW2) 
f^ | c Vbti-
IH 
2!he h&&e p«iUc appAttrttf at m/e $9t (^ ^ i^ig^ ^ )^ com** 
pones ia^ to the loa© of •OQH- from th© laolecular Ion («/• 622), 
!rhe peak at la/e 591 «ae sleo vex^ intenee (W. ) ixi the eaae of 
agathieflayone hexamethyl ether (i:vf)« She reaonanee etahllieed 
etruoture d ootJilc^  he aeoigned to thla peak in anelocy with the 
atruoture (c:;) propooed for (.;»tyii^)* Ion In SSS-glsethoaqr 
fXavon *^ 
(CX) 
2he peak at m/e 311 arieini: aa a reatalt oi' the &>(« bond 
fiealon vaa more intenee (i& ) in the preaent caee than that in 
aaentoHavone heasamethyl ether Clip) (% ) and cupresBUllairone 
hesaaothsrl ether (2XXh)(14': >• fhie ima auggeative of relatively 
faeile GmQ hon^ e oleave^e in Ml-1. due to aterio faotora as the 
liBkage involved &»po8ition of one flavanoid unit* She aterio 
interaetione heeome ao mueh dominant in a^thiaflavone hexamethyl 
ether iX9t) that ion a/e 311 appeara ae the haae peak* 
fhe iona at a/e 132i 135 and 131 ohviouEily ariae via 
„%xo ltrt..ttfl.r r M . U » in l-C or IX-0 ring.. Ik.M of SH,-
I J 3 
from tiui moleeular ion len^s %o m/e 607 ttnti :Prom a/« 511 iMi. 
to iii/« 296« I'lie p«slc at ia/« 576 ie ot the oonaeaotttion icm 0 
observed in all othar bi£l»Totit siettiirX ethers* 
iiantheni^e induced ebift studies uei&i: i;:.tt(i€l)^ ves^ 
&3.60 e&rried out to si^port the struottare (?s) for Bil* It 
B6 has he@ii reported that U»^€ of B flavoae nucleus on addition 
of ^u(i:iDt)^  v&mym a eoncsi£erable Cornfield ©hift (^•7'~ 5*80 ppa 
in o»veilue} as oostpared to U>^ or «i»3 (lose than 1*14 ppm) 
¥bile the mM» phenyl protons are shifted to a vex^ sni^ll extent* 
L*Telt2e@ of each proton of ^hUL are listed alons with those of 
aethsrl ethers of ov^ressuflavone ixllh)^ aaentoflavone (lip) 
onO, agathieflavone (ZVf) in 4?ahle «» AI;)« 
Upvalues of kutl ami other hlflavone aethyl others (in ppa) 
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'In oontrr^et to the eyEcetriCRl blflpvon© (Il lh) tbtre 
0©eBcf to be a ^groat difference botveen the U.vi»luee of l«5 
(10«5n ppffi) ar/ II-5 (2,64 ppm) metliosy (Toupo of >t.Ji » i£t6io»t» 
Icr thp.t conplesmtlon occurref tnoetlsr at relatively leee MnCereS 
oarhtmyX CFOup of 5'-linl!ie<3 twit* t. oic.'^let at ^ 3»12 aeel^ef 
to i0>IImB CC.V© f?. Gcoll C»vnluo (0.50 ppTx) wMle n irota coupler 
Ooublct at T 3,65 ecnicmofi to !3«»i-C BhoxmC lor^'o fo»r?fl©l^ ©liift 
<4»r4 ptsn)» *ho fci-value of 11-2-2* (1»42 ppn) wao l a r ^ y tlisn 
UBU«>1 (•0«vO'~-0»56 ppn) perhaps brcauo© the eiTe phenyl croup 
(at 1-3*) "mm attacli©^ to tli© 6-pocition of tlie othor fl^vone 
f*ucjt©uo» n-vrlu0o of t!»o r^-nlKlB^ prctono vere Ir. nccor^ with 
tlios© of o ic i l r r ppot<»io in othor Mflr'^or.o rotliyl otliero. 
IR orc'er to obtain ?i cyntfeetic e®r*plo of 3 LA t hese-C-
rothyl onrntoflf^voco ilZp) tiae cubJecteO to ' eoeely-r.oeer 
renrmntfonent umirii' h^Croloflo ?^ cl< m^ acetic ntihsCrifem 
: et!iylntio» of the reaetioB pro€ucte foUoireC' by pfeparative 
ZLC (mre a ccmpouii5"» t:»p# 'i05-30l*®» in tO-15 yield • xhlB ime 
found identical with ILiT. both ohrocatocraphically ae well ae 
epoctroBCOpieally• 
Cn the bftoie of the above evi^^encee H>i vae aeeinaed the 
structure 1-4*» 11-4* tX-5f Il*5#I-7f*X-7-hexahyfroiqr Ll»3*t^*-63 




PJiiA (acetate) ?4iJ**U 790{:*) 
rr:;i' (Mtiiyiether) 2t>6\' 6nPC. *) 
'^ h@ jpuee ispectnr: cf hejrsr.etliyl ©ther of H ^.^ ehowefi a 
hnse pcsk rst r / e 6'''"C '*)• There irere variow; loeres of 28t 
15^  etc*,, but t!io other eifui-Tlcnrt peak wne at r / e 311 indic^tlnf^ 
thnt eacb flavcooi^? unit ha^ tliree metho?^ eroupa. yelug trouble 
ipm^la t ion teotel^itie I t vae posnible to mmlm'T vJluaa of eeeh 
px^tOR with the exception of iWI-3 BUS W I I - 5 wtiich couxa not be 
distin^^uiehed. The resu l t s of I K ©tuaie© of PlXiA ar t K ilf 
are shovn in Table Xil, 
'•4 









(3.^0) (Hit 8) 






7 . 9 i ( 3 i , s] 
?.67(:^.:, «; 
7 .7?(3J , 8) 
5.5<"'(i: .f%J»3 m) 
3«6fj(1K,a»J«i Has) 
i3*4B} ( i : i , e) 
2*62(cfa»^»«;»9 a s ) 
6,?0(3*lf e 
6«?7(3 »» 8 
eeolnrlot, ^n^oubleti QmQtiartet 
-^pGCtra ftai in CTOl, at ttK>r iie, T"!,; no internal stsn l^iard •'TiO.O, 
/dternrativ© aeelgm^ente are poeeible for tli© fi^varem in 
p^rentheseo* 
l;j'f 
Afl80ciftt«a with rlore ^"'^ an<5 I I -2 , there were ©vi^ence* 
ABC an^ A^ Bjj syetece* Thus Tinge i-3 enf 21-/> of th© blflavone 
eeere^ to be involved in lnt©rllavanoi^ lintee.^* •£» pRrtioular 
the Tvfjlues showed that U-I-^' i© linlE©a to either C»Ii-6 or 
c«i«.«B» The obeonrstion that in biflavcmee liavirc aroosatic 
©ubotitucnt a t C«.«^  the 5-C*:© garoup i^nomll^ appears below T 6,00 
(S?nble Villi) lefi tic to believe that mibDtitu£$nt (flavom© unit) 
in VZI.T was located nt U-II-8 mt not at U»i.I-6. 
^{iifiiifaSiiii .i.iii.y..iii l a l . M 
1* Cuproocufldvone h©Hr»irtct!:::yl ether 
?« /j^ onton.rsvcxro hCKHRethyl ether 
3« /i£rt^ .thi8f3avon© hexasiethyl ether 
4» :'lnol£ifl'^ v<me nenturetSyl ether 
5» :;icokiflevon© pentomcthyl ether 
?'«rt!i©r a l l methoasy catsups on ohoJif© of ecdLvonts froei 
^ euterioohlorofor? to bensjene rovG6 upfleld a© In oupreseuflavon© 
hezasethjrl ether (Jilh)» ©howini; that ©•«ry ciethoxy irroup© had 
©t least en© ortho proton ©nc» th©r©fore» U«»il*B rnt}i©r thmt 










B^ authentic esrplo of H^  aaentofl^yono hexametli^l eth«r 
wae ehown to riven Ii: E i<^entioal ^itfe HUi» in a l l respect* 
i&oli;^i!V^ solvent ^epeo^ent mcthos^ cMfta* The TIl» H^  and 
CIQ8Q opeotmt «ere alec iaentioal* 
fX.ll wj8» thus, assignee the structure i«p4'tI2«.4*tl-5f 




- O H 
(31a) 
PNIII^Ji (acetate) 256.57**C 
PKi:i5rr (©ethyl ether) 2?5*26**c; 
OlvHt* 
762(h*) 
raee epeetrtr of IKIIIXA m/e 762(r.*) ahovetf i t to he a 
raonomethoxy |>entaacetate of {usentoflavciie* The poaaibi l i ty of 
metho^y group being at C»I*5 or CVII.5 poeition wae rUlee out 
f/ii 
as in th«) purent conpounc^  i tself there were two hj^irof^en bon e^^  
hyf rony irro«p at T -p^se anc T «'i»07 eapectefi tor tlieee poeitiOB8« 
2?he ^^'*^' appeared at 275 oR (B0116 1) nsa '^ 35 HE (Band il)« 
Afaitiofi of t/S'^ I.a(^ T;t cauoe« i\ bathochrosilo elilft of Band I 
^itH im Increas© in Intenelty ©nd of Bim# II with coCemte 
dooreae© in intensity tliuo infiicatinf; tfcct no cetho^ CTOup 
was preeent nt C-i*7 or C»II*7» 5?!ie oiJly poeltlon ieft for tho 
r.etli03isy f^ oup clr^t be C-I-4* or C»II-4'» J^ S D*» protons of 
AgDg pattern of rl»/t XI*B were foun^ Invcirlont in IZ II epoctra 
of IIT.XIM MiC rtJ.lXX.: (?fiblo lai?), the nethossy (Toup ime 
aeeif^icfl to C^II«.4«. 
rotoc -if^nl ( in ^ i.C0lo) 
I'l. ' lJiii^ ILIiiSiI 
iWI-?' 
















The appearance of l<me at m/e t32 ana m/e 135 conslatfmt 
with i^ CgH4(a^e) CmCdJ'me /"Cglf^ Core) COjT* reepeetively in 
the masB speotrum of FKIIIX further ev^ported thr aaalgninent. 
1^2 
PKIIIX wa0» t h e r e f o r e ^ aesl^^aed t h e e t r a o t u r e £«»4*tI->Si 
(rodooax^uefl f ivone A) ( I X « ) • 
VKO 




S'urtlier ooBfimatii» to the above etructiire va0 provifie^ l 
b,v i-B spectput; of .U-.Ziix wMch wne fotaif mtperlcspoef^ bXe vlth 
that of fffi auth(atitio eairpl©. 
tnie results of Ui% studlee of 'tXlllM.. are ehoim i» 
Table « XV* 
-i3 

























































J . M 9 IM» 
J ^ iiss) 
Ja9 l^) 
8 ar aliirX«t» ^ «• ^oublGtf q or qwirtet 
iipectrum run in ca'Cl.« a t 100. liss* ^ C 00 in terna l atanSard «TtO.O. 
wM'^'«»itiW*H»*w# 
-L I . I 1_ 
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FIG.X 
1 -J i 
li IVXA (acotate) g56*5f*ti 7M(^) 
\V><. 
i t to be a €i!3etl^X ether of ooe&toflavoxie* 'She h.iB. ep«etruni 
of I-IBKA (r%« ill ©lMj«©tl tifo n©thos2r ?«ia foar aoetoxy €3PO«P®* 
^© L.Ji sspvetrmi of p:.XVX ha^ . low flold sii^ale at 
T -S^IS afiSn' -a.g imiioatiire of tiyarogoa bon^ oa bydroayl r^ois^ a 
at U»S poeltiof^a of ring JUA a&d IX>»A« i^&oa tlieee poaitione 
can hG elininataa a@ pOQoiM.a eitea of o«»m6tl)yXatio&« i t follow 
timt ttie tvo ether e^w?B muet be XooataS at poaitioaa 7« or 
4*«> on ria^a £->A9 xl^/>^ SmB or X£»4i* Xlio maec apootral fra^ aaa^ ^ 
tation outlines in C a^rt»MXZ providaa clear avi€onee in favour 
of uneyi^aetrical sathi^lation pattern of Vi*lSfk» 
The Bm data of tho aeetate of 2^ViZ an£ otl^r meialiera 
of amentoflavone aerlee are giT«a in ?able»XVI« 
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'She methyXeitloxi patteam of KilC^ X vae eXucidatftd hy 
eoaparlsoa of tho chemioal shifts of protone of ¥MIViL& with 
tbooo of ao«tAtee of ooquoiaflaTOne ( l ib) , podooarpusflavone A 
(II«)t hevtafiaTOttO (XBc) out' «oia£opityaln (Xla) (Table « ^x)* 
'4:he preaence of methojor grovgf ut Co? in ring; l»k was aii^ported 
by the chesioal ahift of ii*»8 (T 3»21» <!# J»3 He) of rin^ I»A 
beeauee i t vae aiailor to the ohemioaX eUifta of eimiXerly 
oonatituted aoetatoa of aequoiaflaTone heveaflavone and 
eoiaSopityein* Cn the other hanS» the W^ BI&L&IB of IUZX»S*t6* 
ane iJ.IX-3%5* (TS.57 ene T 3.2U 21# each* d, J«9 *iB) in 
Goiiipari^n with those of acetates of pocfocarpueflavone A^ 
hoveaflavono VM€. eoiaSop^tyein sue^eeted the preeenoe of XJ^** 
metho^ grotip* lixrther by comparieon of the chenioaX ohifts of 
i*-I-.2% ;i.I.3» 9»€ UmU6^ of MI?XA (0-1,92,^2.52 anfi T ?,02 
reopeotiyeXy) vith those of aeetates of sequoiafXavonet pofioearpus* 
fXairone A ana heveafXavone ana fl»IX-6 of H^ 'IVXA ( T 2«00i 1H« s) 
vith that of acetates of seqiaoiafXavoae, poaocarpuefXaTone A 
and seiadopitysin ehoited the presence of bydrojsyx groum* at 
CU2«4* and C«ZX»T« 
On the basis of above evidences• I'Unx wtM assi^^ed the 
structure X»4*f X»5tXI»5tXX«»7«-tetrabydro3qr«*^7»XX»4**di-a» 
Jj u 
_l I 1 L. 
10 9 8 7 
} 
_l L- l_ 
6 5 4 3 2 1 






VUWIA (aeetato) 734 (: I*) 
l^<0 examination of MiVn a&c! Ite not^X ethor In^ioated 
i t to bo a ^iaettiyX other of aneiitoflairone* The h.% 8p6Qtrm& 
of ^uislitA (Fig* XX) ehonea tuo tmthoxy and four aoetojgr grov^e 
as in ttxe ease of UUXVIA* 
T l i ^ ^ ^ 0|>pear«d at 27f.5 tm (am^ X) and 530 na (Ban« IX), 
Addiition of £r/50 I«a0£t oaiaaed a batliochroaio shift of Hand X to 
267 aa with marked increase in inteaaity and bathoohroaio shift 
of Band XX to 37B na with a very ooneiderahXe deorease in 
intensity* Ihese shifts elearly showed 2UWt with two 7-h.ydro]qr 
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^ r 150' 
The poesibllltsr oX methoaqr groups beinft at C»2«5 &a& C»II»5 
poeiti<me IRIS rvded out a* tuo liy£ro@o& bon^ od tiy^roxylG ooiald 
be eeeo in the I^ rHi epeotrum af parent oos^ otmd* ^^ e oaX; 
poeitlone Xeft for the methoxar eroiQie ^ere C*:M* asfi Ci»l£ii4* 
further confirmation of the etruoture of VliVn wee aeae hy 
coiapc i^0on of the oheMcal shifts of protons of Ti^VTik with 
thoee of acetates of other aembers of fuacntofXovone series* 
Tlie r:m aata of FI^ IVYA an€ Qcetstes of othor members of eaento^ 
fJlatrono scries are ri^en in SabXe»^ VI£« 
l^i@ preeimce of hy^ roi^ r gruii^e in Pi;irr at c»5 ana C»7 
in ring I-A anc* IX-A was et^ported by th© ohenioaL shifts of 
respeotivel^) beoauee 'dhese vers sl^silnr to those of acetates of 
po^oonrpusf3 .^irone k m& bilobetin* I'urther ^ i * 6 and iwI-S of 
i'HZVTA vere different from that of kan^ afXavono acetate* By 
compariscm of eheaioal shift of lWX->2%6* ana ^X»^* of Yu'^Xk 
('T1*94»'^ S«08 mskt T l?«82 respectiirely) «ith those of acetates 
of bilobetin* Icesrafiavono an^ soia^opitjrBin anc> ii»ir£->S«»6* and 
.i-Ii.3%5* (T?„60 anf T 5*20 re^eetiireXy) with those of acetates 
of podooa^ttsfXairone A* kayatlavfrne ane soiaaopitysint the 
position of sethojqr groia^s at (^1*4* ana i;»lI-»4* couia be 
established! 
WVn waSff thereforei asoigBed the structure tJ^^:^^^^ 
!•?# lX»7»tetrahydroj(3r-1^ • # Ii-4 **di«>o.methyl /"i-3 •»IX.iJ7 
biflavore (lsoginkgetin)(XZs}* 







^ e ieolatieii tssS ehfiraoterieation of eeveral bllXavanoifis 
from the leaf «xtraot8 of tho j^ » nariiioliti^ have been diaouaaee 
earlier* Ftirtlier inveet%atlOBe on the extraote revealed the 
presence of 5-hySros3r»7«4'«^i«0*®ethyl flavanonol and Ite 5»0» 
glocoei^e* the flav^onol a»£ i te 5«^*jeo0ictet althoti^ reported 
o^rllor in Sm^iXumB J B . m i 2 « m (^ubiao.ae)'** eo»,itlt»t. 
the first e:s3r..ple of their oooiufrenoe in I'oc^ oonrpuo epeoies* 
Qh© leave© of ti^m£UtSSL$m, ^^ exhouotea nith hot 
Qceto&o* !l'he aeetone nae recovered a&< the crude maes was 
refluseS «ith li^ht petrol» heiic^iiet chloToforD» eth^l acetate 
e»6 acetone reepeotiveljr* 'Stm ethyl acetate fraction was foiuaA 
to contain hiHeveinoi^ conetituente* Benrene and acetone 
fractionet on the other hm^t j^ielded tvo isonoflavanoide* B^h 
and fUG reepectivelsF* H*A vae purified hy repeated eryetallis^atiooe 
froia CliCl^ CgH^ and MQ from JeOi>»EtCAe misturee* The purity 
of each fraction vas eetabliehed by 2LC* They vere oharaeterieed 
ae $«hydro^*7ff4*«4i«'0.i8ethyl flavanonol (CXI) and 7»4*«>»dt»a» 
methyl flavanoaol>»5«»0»6lvK:oside (O.XX) respectively by epeetral 




PIJA (per«nt) 2 0 f u 
l»KM (acetate) !56®^ 
W speotn;E3 of PLA la 15903 at ^laax 289 tm anfi 5t1(eh) na 
i&eioatea i t to be either HaTtmose or ieofS^vone* The addition 
of a fo« dropo of freiihly prepared elcoholic AICI^  to the ahove 
eolutioQ eho e^d a hathoohrosie ehift of Band X to 3t^ nm indicate 
ing the preeenoe of S^h^vox^X ^roup* no ahift waa* hovever* 
ohserred mi aigdition of either KaOAo or l^ a(ine eoXutione iadioating 
therehy, the Absence of hydr03qrl group at u*7» 
In the L ^ epeotrum of PHM the preeeaoe of one aliphatic 
acetOi:^ ^rovsp at "^ BmO aar t«o doubleto of eliplmtic protone at 
T4»71 a&d 4»?8 nith J vftluee of H ais /"charaoterietic of trrme 
(diaadal.) iiiteraetionJ7 aeei^ pied for lUZ and 1^ 3» ehoved 
fiavanonoi atmeture of MA» 
fvo ortho co\ipied dotibXete each inte^atod for two protons 
atT2«6 ttttdT^.I i^mQ Ite) aeei0ied for 2*»6* and ^%9* protons 
reepeotiveljr constitute an A^^ PA^^®*^ t^ ovini!; the presence of 
substitution at 0*4* in rinir 1* Further there were two iceta 
eei^led doublets atT^.TI andT3«6S (J«?*5 He) indicating the 
presence of IW6 and iS»6 respectiTely in ring A» 
m 
She ¥ !E e^«etrtia of MiM eleo @homA thA prescnov of 
t«o aet!i03sy iproi^s at ^ 6»t7 (liitoiT®*®^ ^OJP ^ protoBi) « i ^ 
one arormtio aodtosqr grGV^ at T T,64* 
OB t ^ l»fieio of ttm above obeonratione P3A was auisi^ed 
OCV\a, 
(CXI) 
K:G (^iteo@ia©) t^5**Cj 
FKOA Ce^yoo&e) ^7®0 
X'l. GJU«aeet dto % ?6®C 
HIQ on It^avolytle with 10'' HOL eairo m ftgHyeono PKQA 
ft&a a sugar* Tho augar noietsr «ao itientified as ^uoose by 
paper ohroiaato^rapliy* 
I 5 5 
PKG itatXf dlfl not glYO colour with aXooliolio foGl^ 
eoXtttioa ahovlng the ab@«»eo of froo ftroiaatlo hy^ voa^ X grov^Sf 
but MQA &BCwe bromi ooloiir vitb FoCI, ooltttion eu^e^oting the 
attftohiaeat of atogar vith aroa&tio hy&roiyX group* 
'She a»p»t ffi«i3*p*t ^  and lifiE epeotra of HiGiWaoetmte 
sihov@& th&t i t Wito 16entie&X with H^ A aoetatOf eugeeatisg the 
(Sense etimoture for PLGA* A« there imo only one aroiaetio 
hydrox^ rX grot^ in HiA at &»5f i t ima reaeonabXe to aeeuae the 
attaohseat of sugar at C>»5»CH in Hi&* 
fhe etruoture of BiQ vas further oonfinaed by B:m atuaiea 











{^ AM.2 » W i l l 
VaXuee (T Sk:aXe) 
5*75 (tH» a , ^ . n lie) 
4.94 (Hit « t tf^-tl OB) 
5*ai (1H« dt ^"S'S Hfe) 
3.70 (Ui , d» J»2,5 He) 
2*54 (2H, d , J«9 He) 
3*05 (an , «» ir«9 He) 
6.17 (6H» a) 
4.83 (U.» «» J«6 BS) 
6.1&.6.90 (6H» a ) 
a a* aittgXet* 4 « doubXet aad » « auXtipXet 
%eetru«> run ia 010X3 • ^^ ^ " intemaX ataafiar^ .TtO.O 
U~y 
1 5S~ 




narJyone'^ jm^ aou^^ In t h e i r etinfiee on the diat r lbut ion 
of toiflavenoi^e In ^lanoeperms reportea the presence of ooento-
flavoac» hinoklflavonot l««^aflavone mf^ eclr^flOfityoin in the 
leaves of .ijlmlp^riafi oonferte, £• SSiXMMmQ* i» PXfiCTt.'Miflt 
£ . AfiSiaaaiyi* i» A J^JIIffiallL «^^ i* l&yiJLL* ^-oro recently iiairnno 
et ai**^ founS that 4^ # ri^-l(^^ contained eisiontollcivone tm& poco» 
carpueHnvone / • 
i^ ahmon et ouL. "^ ^ reported the preeeac© of ciaentoflavone, 
hlookiilavonet ©oipdopityelnt cupr©8ou0.pvose, robusta^iavone an€ 
2»7f AX-7-^l-C-.methyl oupreaeuflavono in tho leave© of £ . chlnongiB. 
xhc present aiecu&eiot} feale ^ i th the etu^y of coiaplex 
stiixture of biflavanoMe in the lea f extraote of j£» bcrf!^ u|?^ flnfi L* 
^"^^ £• PsnU2fiX& ^oohet, ihe biflavanoic- conetituente identified 
in eaeh Juniperuo epeoiee are recorded in Chart «• /JillU The 
presence of figathieflavone (IVs) in i[* ^cnamtjiiina const i tutes 
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Sj f ^ 
^ si ^ 
M 
0!5 
BmAVoubs mm JUi:iPi;Rgs xj^in-mi ihhUL, 
Le&rc» of £* beraufiiena were pssomiree from I'oreet 
i^ 08eax*cb Ixtetltuttf iehra lun* Iia€ia» Ihe phcisolic extract ivea 
of ooarsdly poiffiere6 leaves by solvent fraotionft'';lon« column 
cfiroantograpliy (sUica gel) followed by thin layer ohroaato^ ^Tapby 
(sil ica gtl) yielded three cosponex&te* After establishing tlie 
homogeneity (riiC)t they prre obtained in oryetalliJie forme and 
labelled as JBX« <i73iX mid OJIIX in the increaising order of K^ 
veltaes* Xhe usual colour reootione trnt W spectra indicated 
then to be flavnnolds* 
SiiZ althotaiii ohroaatoe'y^^liicolly lioi^ ogeneousf on taethyla-
tion ^vo a mixture of four .methyl ether© (A2,C) Ji^ XA, J^iiu, 
^hlQ ana vhU • i'hey were eepnratea by preparative I'JuC on si l ica 
(gel f)nf chnraoterimed a^ henuaethyl ethers of amentofLavone (XIp)^ 
oupressuflavone (lllh)» robuataflavone (Va) and agathisflavone 
(l^f) respectively by {s»pe«» :a«]B«p8* and I. B spectra* SLC 
ezamiaation of ili^ l tauS the correspond'in^ methylated product 
indicated i t to be a nixture of parent of (a) aaentoflavone 
(b) eupresBUflavone Co) robustaflav<»ie and (d) agathisflavone* 
JBXI and JBllI were authenticated ao hinokiflavone (IVla) mA 
isoeryptoMerin (IVXo) respectively by um spectra of their 
acetates and aethyl ethers* 
p^a 
60 
JJIA 217 62?(H*) 
By ooiaparieon of i..i; epeetinrj cf tho raeti^l ether v i tb 
ttmt of an authentic eaople of amcntoflsvo&e hexaaethyl ether 
( I lp ) t vLZh WLS @0til(^e6 tlie etruoture £ -4 '> l i»4*»^5 t i^5 t 




- O C H Q ^ 
Clip) 
<tJiB ?90®C $22(M*) 






ha»£l»^« i.i»>XXw'^  
i j«i-2S6», ;j-.is.?S6» 






















« '^a^ i i ^ ) 
tj«9 ^ ' ) 
li i^  epectnasi of vJ'ui eufijeetea that oolectile hafi on 
axis of eym-^etiy, ii«I«r» a-X3U3 (T3*41) anfi li-»I«6, &.2I-6 
(T3»43) iwre (filietin|^ iah&b}.e» the Sotmer eppearing &t the 
oharaotsrietio po0it.lon for the il»3 of a fXavone (T 3»41}» 
It vas issmediatelsr obvioue that rin^s JUB ani Xl*ii wtrs subeti* 
ttttsd bjr I«»4*» IX»4' foethojor groups only as there vas a dear 
A^ Bg pattern of protons of these rin^s* The tvo aethoxy groups 
hea •eXuis below T 6,00 (Ts.oa) which ttS8ifi;aea to X»5i lX»5*0Fe 
of the biflawone* S^s day perhaps be the eharaeteristie of 
suoh groiQ) in X»6» ZIU8 linked biflaTones or in an 8«linhed 
monoflsTanoia unit of a biflairone* This observation was supported 
by the stvidies both in biphenyl as well as biphenyl ether type 
series of biflavanoitis (Table XZ£I}« 
62 
there vae a ei&nplet repre8«ntl»g two protons aroim^ 
^ 3«43* 3?hia «a0 a s e i ^ e a to etroaatio protons &,% ii-l»6i X2»6« 
Xte h i ^ poaltlon infioated that i t aust be betvaan tvo oxygen 
atone of r i o^ A» l«e« sieta aubatitutoa by oxye^* «o sieet the 
requlrem^t of oynmetrsr oc^ 1. i» epectrun the tuo poaciblc 




^ y ~ o c v \ o . 
OCH^O 







^ e final aeoielon betvees GmimB$l%^ nn& C«X»6»IX»6 
linlcft^ e^s vas taken by be&esaie induced solvent shift studies of 
Bstboaqr resonances* Cn dmni^ of solvent fro*a ^euterloobloxtiforti 
to benr^ enet the shifts of methosgrl resoneineeB @Tc dbo^ rt In 
Tftble XX. 
AVifiiiin.r: ^f^ 
Pooitlon of ui(^ol In uloiol In l^lft 













Xhus al l the three method crowpo shifted i3^flel€ as 
expected for Cwx-OyX S^ llnlsage* 
^ X B «tie» thereforOf assigned the structure X-4*i^^^** 
I-5iXX.5iX-7,IX-7-he3BSk-u-®ethyl /'x^tlX^J blflavone (llih). 
X.>4«.Ii;i.4»>lU'5,II>S,l,7,II>7>ile«i.,U>«tethyli:x>3»,II>6"l 
.^. :'oi» irt» 
JJBIC 316®C 622 (ri*) 
JBZC vse oeaparable vlth llW' In H^ value and fluoresoenee 
In UV ll«lit« The results of uAi epectrun of JiiXC are shovn In 
Tsble XXX. 







n - i - i 
':i»xi-3 
4i«>I«>2* 
I - W X M 5 ' 
«t«»X»6* 
^ n - 2 % 6 » 
.wii:«^»,5» 
une->£»5 






(T Value) of tJBlO 











^•66 ( a , J»2,5 ills) 
3*4? («» <:r«iP*5 Hfs) 
3 .1 t ( e ) 
( 5 . 5 5 r ( B ) 
(3 .54)^(0) 
2.19 (fi, «r«?.5 Ite) 
2.91 (a» 4«9 He) 
2,13 (qt ^1-9 HBf J2"2.5ilK) 
2*14 ( a , J«9 !ls^ ) 
2,96 (a* ^»9 He) 
6.07(e) 
6 . 3 8 ( B ) 
6.12(0) 
6 . 1 7 ( B ) 
6 . 1 4 ( B ) 
<5.12(8) 
6 n Bin^letf 6 » doublet and m q«i quartet 
Bpeotrum run in dOL, at lOOr: His* f!fS as intBmaX Btandura wTto.O, 
' AltBrBBtivB a8@igQete&t@ nre poesible for the figuroB in 
pftr«BthB0eB« 
lnh 
The woee of interfXaYanold l lnka^ as C»I«3*f C»XZ»6 
in tTiilc wtB eatalilished Afom 1>«&sene ln6uo«A eolvest shift sttidiee 
of Bothoi^ r iroao&ottoG* ^ ^ns:^ of eolvcnt from CI Cl« to OgU^ t 
a mothoajy 0tovp at T €#58 moved 6OVR fi«16t lAioreas th« eth«r 
five showed vsj^fieXC ^ i f t e liko pe&t(»»0»ffietlijrl hinolciflRVoiio 
(WXi> r«!p b®»®»U«K5otl3iyl ftgatMeflavon© (I^f)* ^M» findiai; io 
oonpntil>l^ e ^itn the etroot^ ape of ^IQ beoauee 0CJI,»IX»5 in thie 
g » e io locatea to eteUar «rrl«»»«it« ae OOHy-I-S of hlnoki-
flfwone pi^ mtmnetl^ X ether aM OQB^lm^ of agatliieflavoiie hemiBetharl 
etitor* iMn above moee of linkslte gains further ev^ort from 
oaee ^ectrcl ettaaies of ti;iO« !rhe proeexicG of m/e 31^  as a 
raa^or peals in «TB2C" (10. ) aac" .©3Eti«»U.ffieth2?X scfithieflfsvos© (lOf) ) 
hut very sinor onu in hexai>»0«T.iothyXtimctitoflavo&e (5 ) i s of 
ooneii^emble sle:^ii'ioii&oe* "Xhls !^@y bo attributed to faoile 
0{irbot)>»eaTboii oleavmige in JA^ IO enfi heaca-O-ciotliyXa^thieflavone 
rue to sterlo reasons* 
t}UlC yn6» thereforei assi^ea the structure i;-4*tZI-4*» 




. ' I ^ 
b^ 
M* tIM* tMilMtWillrT^atii"<;^Mlhn P M t I M 3 
M«P in*r* 
JBXD 16W65*C 
The r e s u l t s of Hits epeetrum oi JBI£ are ehovn in 
fable MIX« 
CheiaieaX sti lfte of protons of 4aIt 





5.09 (III, e) 
%?6 (IH9 s ] 
^•49 (lily s ] 
3 .47 (tii# ©) 
?.1? (2il» d| 
?.<I9 (2U, a, 
2.63 (?Ht a, 
3.a2 C2H« a, 
5.95 (3H, s] 
6.12 (3H> s] 
i .14 (3H» s] 
6.22 (3H» •} 
6.26 (3H, s] 
«,41 (3flt s3 
, 4mS m) 
1 J«9 Hz) 
» «r«9 !&) 
, Jb9 8s) 
s • siaiPLet* a • ae«iklet« 
SpeetriMi m in ctd^ at lODf? H8» XHS aui an internal stanaard 
T10.0, 
^ 1 ~» 
167 
7h« irrm rtaults shoiMfi that the esoleeule was aeither 
ajraaetrieni nor ireira t)i« X«S wi^  XX»B rings isBpllo&t#4 in linking 
the t«9 fleranolt! units e« there vere present t«o sets of A^ B^  
protons eentered a tT d*120 2*99 (^ wS Hs) saAT ?*65» 3*^2 
{iwfy OB)« the ptiiriBit boise proven by Souiblc irradiation experi* 
meats* S yaluee were ohi^raoteristio of ortho*oot;^ 3.ef protons* 
^ 0 iimea^ ooulS not be throng C»JU3 or C»II»3 as thore ifsre 
aX&ioet teo inrariant protons at -r 3*47 an^ '^ 3«49» *oreover 
this 3.inlca^ eouXa leads to atleast (me meta ooii^ XeA pair asso» 
oiatea vith ring Hmk or 1X»A» and none* iafaot* was obserrod* 
fhia left onlLy rin^ X*A and 2X»A iegq l^ieatetf in the linkage^ and 
as the oosjpound was unaarametrioal (i*e* neither ^"l^^ (3»IX>^  
BOr C»i;»6» 0»X£»6) the linka^ aust be G»I»^C»j:£»8* 
fhe mode of interHavanoid Xinkage vas further oonfimed 
by ctotfyin^ the behaviour of the six sethoiy groins on ohmiite 
of solvent froa denterioehloroforffl to benisene* Five t&ethoxy 
^oi^s ehoned lar£^ npfiel^ shifts* ^ e methoaqr €70% belov 
T6*00 was idsntified as being the C»II»5* One methosi^  I^ To^ 
vas uniniie in that vs^Xo 50 dilution «ith ben^ en© no shift 
vas seen anf then a strong? ^ovnfield shift vas evideneed (?able 
XXXX2)* X% vas reasonable to assome that the methoxy gro«v in 
question vas the (me at CM»i;»5t flanked by rin^ ^ 2I»A on one side 
and a earboayl £::roi^  on the other* 
f6^ 
Stiifts in siethoagr rtMmanett of ^B^ 



















X*5iXX»5tI»7fXIi-7*ti0x»»O«a«tliyl F^^^l^^J MfXainme (IVf), 
" ^ ^ O 






•TBllH (nethyletlUHr) S60 i^; 
6mtG& i t to be hi&okl£3.errono» The results of i^m speetm of 
JBIIA and «IBXx: are ehoim in fable KXif* 
UM - Ml? 
Chesiieel ehifte of protone of 4IIXXA esfi 4BIIlf 
AeeigiuMKkt JBXXA i^xxrt 
UmImB 



















6.06 « 6*09 (15B» 8) 
s m slB^ett A m doublet 
£^peetrs ma 1A CIC1« at 100;! lis s»d *-''>i as an Internal staodarfi 
• TIO.O. ^ 
*AltefBatiTe assicnaeats are possible for figures in parentheses* 
170 
The Bm i9*etvtt of JBIlA ana JBlin eheff«« 01^10.0 tor 
five 0e0tO9Qr oiid fiva notboiQr ef«iq^0 r0flt0Otlv0ly« The spp^arane* 
of t«fo 0«te of ^B« pvotona In JBIIM btit B^ of only ono pair 
ehiftifi« d i^mfi«Xd i& tht aettata augioetae tha praaanoa of fra* 
hy6roi3% groip at (M* of oaa of tlia B rin^ in JBII whiXa tha 
4* position of tha otbar B ring aaaaed to invoXva in ather 
linked* fha Xinkaga ooudLd not ha throtag^ C»l»3 or C»XI«9 ao 
thara vara aXiaoat tao invmriant prot<»M atn~ 3«:^ 6 ana T ^444 • 
:ioreGirar« thie iinkaga wouXfi load to tao mata con i^afi paira 
aosociatad vith ring JUA and IJUA» and nonet infaet» aaa ohaarved* 
Two is«t@ ooi; i^ad dotiiblata a t ^ ]S*tS and a- 2«$a and a aini^at at 
T£^ «76 fiuggaot^f tharaforOf the iinlceige either through C»6 or 
Ci>8 of A ring of one of the flavone imit* «..1XI» on the haaie 










tjji»4*«0i»l^«®](l^ll^) ILiim^cft «&• tmtsm liy l^tErm® i»a«ii»«6 eolvweit 
ohif l «tu[iii«» of is«tlioiQr «««<mi!Stt<i of MIL\ ^ oluisis» of 
0O].v«tit ffo» iT€t^ to O i^l^  «}iill4^ ttliOKOd netbosgr ehifto AS 54 <^ «* 
S4 ^ » 57 MSf H ^ m& % Viffm fh»m i^ifto tarn voU. irltlii& tm 
rtfigo for four mhimSmf^A sotHoiof isto^s naa o&o hiiMrorod sothox^ 
gjTotip* Xt VftO f«««o&it1ilt to aoouM tluit h&afionid nott^ir «rotq^ 
ims tl3i« ono «t C»il«9 of otrtietiaw (XTXA) flankod othor llnkago 
on one oi£o and oarbo^l groiip on tl it ottiov* 
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JBIIIH (a«tl^l«thw) 260«6t*C 608Cr*) 
fItC •saaittaticm of MUX ana i t s odtttylotltar JBZXXH 
indioataA i t to b« atmometharX ether of hinokiflsvMie* UM and 
oaee speetm of B^IIXA eieo obovod ono aotliojgr aafl four oeotoagr 
grot^e* The reetiite of H^m epeetxm of ^XIIA (Fig* XIX} mai 
JBXXXI! are ahoim 1» Table SX7« 
Cheaieai shifte of pretone of 3BIXIA ax^  I^XXH 






















6,1U3H» a) ) 
7«59,7.«7,7»71 < 






a«i2(?H»«tJi^ ^ ) 
2*9e(2Ht«*<7«9 ^ ) 
2«20(2B»dt^"9 He) 
3*0I(2H»4«J«9 Ste) 
6.0« • (•O^ 
(15B» a) 
a • aiii|^et» 6 m tfouhlet 
%eetra tnm in QPGlm at 100M Ka and TMS aa aa iateznal atandavi 
* iateimative aaaiimenta are paaaible for figurea in pareatlieaea* 
ThM pOBUlhilttf of ttftthovjr group being at G»IW5 or 
C»IX»5 poeittoD WM rulod out ao in tho poront oot^ ounA itoolf 
thearo ifore tiio liar^ fo^m liondod hy&r^Mjfl grotto at T*3»l$ o ^ 
T»a«9 oipootod for thooo pooitiona* MB B»2X»8 waa found 
invariant in JBIXXA aa£ ^IIIH (Tabla £Xir)« the Aathoaqr groiq» 
waa aeaignad to C»ZX»7» 
Tha appaaranea of ion at a/a S^t a/a 403f a/a ?99» 
a/a 29? ana a/a S82 in tHa eaee apaotrua of «IBZ£I (Ciiart XXHT) 
fttrtHtr aitpportad tha aaaignswnt* 
CHABt • XXI? 
OH o (vv,/e:;iRR f„ 
on 
OH 
o\\ O ^ / e 5 8 S ^ ^ 






f^/e ^^ SJD 
in 
Fiarth«r eonfiziB&tioii to th« aboT« 8triietiur« wtm |^ rovld«A 
by iim sp9V%wvm of «n attfthentic mmplm of ieoerjrptomirlii t«tr»» 
ftO«tat« i^ich ims found idtntical with that of T^BXZIii, 








Tb» pb«iiolio 4ixtfmotiv«o o f «ri<i^ leaT«« of j|» PJQ2fiiSi» 
proeurod trom Forevt Eeeesreh I n s t i t u t e ^ i:«Tiz% l^ uny Zii6la« a f t e r 
eiffiiias' t roa t sont a* if i tb ji;* ^ y a ^ ^ ^ n a y i e l d ad tluraa oompecesta* 
After e a t a b l l a h i a g homogtBeity (fl«€) t!iey «ere l a l ^ l l e d a e ^X^ 
JPIZ and JI>III« ^le uenel co lour reaot ione anfi U^ epeetra 
Indioatea tlieis t o be {ImrmaoMo* 
JPX iiae ^ethylatefl tmH tlie meth^'l e thera ^ I A » JflB« 
and JPIO vera aeparatea by preparat ive E^SitC on a i l i o a g e l * JPIAt 
JX^ IB ana ^ I C were obaraeteriaed aa hoxaiaetbarl e tbera o f aa^!ito« 
f lavone (Zip)9 oupreaotiflaivone (I lXh) an^ robuataflairoae (Vb) 
by i»»p8t ii*e«pa and 1^3 apeetra* ThG esEamlnation of «IPX anf' the 
oorreapox^iiv; isetbylated product indicated i t t o be a s i x t u r e of 
parent of (a) asentoflaTone (b) oupreaauflaTO&e and (o) robiaata* 
flavoxw* Jl^II and ^*IIX vera cbaraeteriaed aa binolciflavone 
(KVXa) and ieooryptomerin (IVlo) r e e p e o t i v e l y by St* pa«f iB«a*pa* 
and £ m epeotra o f t b e i r aoe ta tea aaS ae tby l etbera* 
M*P* !tol* » t . 






^ 2 B 296®C 6?2(ir*") 
ocu^^o 
OCIA. 



















^ni (parrot) 330®C 55 (^K*) 
^IXIA (acetate) 193-94^0 720(: *) 








F«H»l«t f^^ Iura Iwif Infilum ThiEf isftth^ol extraotn of e!ii|>]>ed 
!ie&rt«oo^t after ptirifioatio& W eolvent fr&etlotmtltm &a& 
cotwm dbrtmitfigrmph^ toXlmti^ by prepatativ© paper ©!«•©»to* 
gntp i^y yielded ttir«« eonspoiientet i^Seh evyetBlllrMe from aQueoua 
i9«tiiPicol» After oetabliBhlisfr th© hosof^nelty (paper chroma* 
torrr^hically) of iracii fr&otl.o» they were labelled ae ACX, 
ACII wmf AGIII iu ^ecreaelni* or^er of H^  vattit^e* 
' .r-. mu vt* 
ACZ (parent) 236®G *j!2S(/!*) 
i^ OL (ffietbyl ether) f95®C 556(1:*) 
AQU (acetate) 196-97®C 5JI8("*) 
The per«Qt oot&pouae i^ i?@) wee ehown by elemental 
BBftlyeie to have the xsoleoular forsmla 0|^ ii^ ^O^» It nmm 
soluble in imter# alcohol exa^ aeetone but ineoluble ia a l l 
ether orcanio aolveata* It ai6 aott hoveirer» uaSergo hydrolyeia 
uBder eoBtfltloaa aovmally uaed for oleavaee of both the 0» aa 
well aa C* ^lyeoaitfle llaicafiea* 
The eoflqH»iaid aid aot reaponS to the ape e l f i c eolow 
reaetioaa of flaTaaol9a but gave a bright yellav eolotv vith 
FIG.XIII 
I S O 
gakaline solution* etmraetoriotlo of eovtmrixie* 
Th« IE s^etvuffi eitpporteA tlie cmioltsitm ehoving 
i^ Ci.0 at 1725 oa*^  an* i^  - ca -C- at 1250 oa*', ISie apacttuia 
further dho«»a atroii^ liytfroxjrlio h&oBB betnetn ?4O0*»2900 em 
A»a aromatie lianfte at 1660» 1545* 770 aa^  7i0 osT^. rha 
jpraaaaeo of phtnolio hjr^ roijrXa «aa ahmrn tty ifraaii farrio 
eolouratloB* 
Th$ mhw iziSioatiOBe In favotir of a ooun^rln nuolatie 
iiera at varia»ee vith tba IM epeotmr of AC I irhioh ehowod 
strong abeorptien at 7^1 nm anf an inflection at ?10 na* Tim 
ooiffiievrin 8|>ectra era sanaitlve to ti^ pf rosqrlation but normally 
ehow tuo r.onea of nfeeorption of nbout equal intenuitie© in th© 
?70«?90 tm mA 'S'^^'S^O tm regions* 
The I- ti epaotnsa of thB cctspmuifi was also not in aeeora 
vith tlia auBpaeto^ praa^^ca of a oousutrln nuol«ue» atlaaat of 
tha mora ooi^'enly enoountarad typOf einea i t laoka l^ tha Aoublata 
of tha olafinio protons of the heterocyolie riner* ^ « apaetnsn 
ahovatf only ona ahaip eit^lat in tha aroisatio ra^rlon hut tha 
mid field region vas oomplax with eateral unraaolYad aipiala 
projaatiair ahofra a broa4 anvalopa. Thia aug^statf that tha 
ooapountf ai^ht ha a C-elyeoaicia vhieh would aoeount for ita 
failure ta hjrdrolyae unGer aeitfie oonditiona* 
AaatylatioB of the eonpound gave a pantaaeatatat tha 
nm apeatrw (Fig. till) of vhieh waa «uoh nore dafinitiTe* 
AC 
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It «lioit«ll tbB pr«»esee of tvo aro»attie aoetTl ssethyle miA thm 
aHphatie ao«tyX i»et%y].8 at ^7*7 etn^  T 7.9 rtspeotlvelyt tiOclii^ g 
the inteirral. of an fdrooaitie inethQxsr at T S*15 ae rafor«nee 
intaifratioii* Ttm aromatlo rtisrlon of the speetxttm on tho aame 
b®«t© @!toir«d only on© eroBatlc proton ao a elnglet at T2«3f 
^tah ©Bt®l)lin!j»a the proaeKoe of a penta eubatltwt© !^ I)©»a«na 
rlstp* t?hs f:lyeeel<?lc wrotot® appear ae an AiiC syeter tMitiioaii 
T4»5 to T" 5,a, Tl»e al^ial of «R allptmtio proton SM mnmimA fey 
'J^ftes featttrea eouit?' Is© explained on the aaetBiptloii thntt 
tlia corpowsd right be hargo»in (05.XI1), eia ieoeotimiarin O 
^:lyccsia©« Thm ¥^ valc^ woe. n«p. of AUi ^^0 f oim" ccirparafelo 
to berfosics. She s:»po of tb© acetate &zf f»©thyl other wer© also 
In gooa a^ roQTsieBt* 
O 
(cxni) 
Tbt »a«B apaotrun of ACI la interaatinc in that i t rtneve 
a baa* poak at m/a 206 oonraaponS in^ to (CXIV) vhioh nay be feraad 
by oieaiwiMie aa ahoim in Chart XXV« The other two fra#Beata are 
not Tiaible in the aaaa epeetntts but i f i t ia aeeiaae« that they 
piek vp a hy«re«ea aton then the atronir peak at n/e 6f ean aeeeuBt 
for both (CIT) and (CXVI). Farther fratfMmtatioa of the MteevOLe 
ean be ratienaliaed aa ahown in Chart XX? • 
07 
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Ofi the 1»A«la of above eTidenQ«« ACI vme A8si|rfied the 












556(1 '^ ) 
SiBfr**) 
AQIX Ilka ACT urne a3^o «ater ec^uble* p^^enollo msS fmB 
tit® msm f?jolisc«lar fonriila i^4^ |^g^ ft which sm^^ e^ted tm leoxaerlo 
relntlonetilp betveen tbe two eo^ouaao* ^ l e was borne out hy 
n Qcm^riBon. ot the f" I"*' cpeotra of the acetates of thB tuo 
ocrpoiar^at w!iich were Itfentloal except for the position of ttie 
ercT'stic elriflot. This r*i6e It clear that t!io difference 
between the two, reBlfiei! IK the location of tlie netboay groupt 
e tot^ll^ aifferraRt aroRatio substltutlor. bel?¥" rvHee out by 
the foz«atloz! of identical dimethyl ethers fro@ both AQl anH 
ACXI* Thue two possible structures between which one has to 







Tht «itt0Tmno9 in the posltios of the aroiaeitio eix^Ict 
4n th* «i>»ctrur of ACIA C^?«5) a»<? ACIIA Cn^a.5)(Fi|:. XIV) is 
wnDdermtm^whle alncfi thu ooaQemed protoe i» a«thl«10«a t>y both 
ortho nM para ftootyl groupn la AClfii la^raae in ACIIA onl^ cae 
«eahiolfIfs^ i&flu&nee vhethop ortho or para exists* 
11^ oiily possible !i:K&thoi of ("istif^goiehiti; bstvsen those 
two stmaoturee Kiay be the well teoim but not very reliable 
tiibb'8 test^^5, Klnr fin^  Finf^'s aoeification of Slbb'e test'*^ 
when applied to AO1.X (ACI for reference) emve a positiwe remUt 
sa^^^etinr etructtipe (cx?IXj)for ACix» 
A0I<4 1^ 89 tht»s» mneime6 the structure 6^$i>€ihs^ r03gr* 
^•0*nct^^ iGOoo«n'^ rit5»f »?»-C»flye0eM© (CJXVi:i>, 
ACTXI (pm^nt) 
^eill! (Rtthyl ether) 









fhe noleoulfir fortsvCLs ^^3^1409 of ACIXI showed that it 
was only one oerbmi aai two hy<^ roi;e& less than ACI anfl heaee 
i t eettl0 be the disethyl oonpouir? of the series* fhe gallie 
aoi« pattern was also iniisete^ by aeep wiolet FeCl^  reaetioa* 
The itfentifioation wee oonfiraed by Bflk speetruR of the 
aeetate of ACIII (fi|r« X7) which shoire« three aronatie end three 
aliphatic aeetyl aiethyl ffroupo et nr 7«6 aafi ^ 7*8 respeotiwely* 
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T^ O^O probeilbXy <?ue to tht presence of tliree aeetoacy gxon t^a 
Am interewtlnr feattare of the epeetrvea le thnt» the resonanee of 
M Ofte i^yeosl^io proton CUi^ ii ie nov olearly ^Istinguishftble as 
a ^Qtthlet i^iereas ^ethoi^ resonattce ohliteratee the e i^a l in 
apeot»% of ACJA au^  AGIJA, 
'*%!© concliieton was oocf Ansea by ^iaecssethylntlon, which 
0sv« p?:t^«ct ifientioel witii those obtalised from ACl an?- ACXI. 
I\tyt?t®r support for the etrooture wis provli'ea by KIASS 
opectrts-^  of M»til ^hich ehoir«<S b©ee peak at E/S t94 coTres^ 
pon^ ii^ '^  to etructure (CXX)»- 'i.*hc formjition of other tmtamnte 
mr>s ^^ ii^ eri^ rcrted a© shoim in Chart >-^ ¥I, 
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She follovlog plaBt0 have been iavestl^nte^ for flaYtmoM, 
bifXavrnoid &R& teocovmnrtn oontente* The conetituente ieolated 
onf chatwetftTipe^ gyre ehotm bele» each ef tlass* 
U iiobuotaflfivone 
2» Assent oflavone 
39 rofoearpiisflpvone A. 
4« Hipoktfl^.vcme 
5« roeJ'oaarpuEflfivone AJ» 
6« Xeeginfeiretin 
?• :iinokl<^av<ino rono not t^ le tber 
The pre&eme of x-4% 12-4 *» 1-5 »i*:-5»2-7»-l-7-hexahy6ro3^ 
jTlm^y fltm^ej "biflnvon^ (robustaflavone) as th© parent ccrpoun^ 




This le the firet report of the leoXation an£ ohareeterl-
sation of theee ooispotuade from podooarpue epeelea* 
189 
59 .linokiflayone 
The presence of agathieflavOBe In Juniperus ep^ciee is 
TopGPtee for the first ttee« 
fffl^ P^^ rai PXSSS£&*'oehet9 (Cupreesacea©) 





Mrftg f^flffi i?gl^lfgXla* tte3>3. (ittphorbiaoeae) 
1« B«rg«niii 
<?• ^'^ll^rojqr^CJ^C^iiOtlvl l«oeouB>arlii-*}»%c«»i^yoo«id« 
3« 6^»S»^TTihy6roxy leoeoumarlii-1t,^C»glyco«id«* 
The last two oompounde are reported for the flret time* 
K E I a .4, fi i} 
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Ml iB*p0» ver® eeamire^ on m KofXer ^ t ciioroeoopio otage 
9n& are wcorreeta^* fhiii<«*Xayer an^ proparativc^lsyer oturoaatCN* 
grnphy vere perfortm^ on ai l lca geX G (wta!hl» i.erok) or ell ica 
e©l IQi, {'Mootm)vminc benr-ene-pyrlCiiae-Corcjlc aold (AJK')* 26t9s5i 
one to3laciic«»©tIiy3. rorimt®«»foiKiic QOia i2.J)$ 5f4st» h..^. ©pootra 
®«r© V^OOTC-M ¥lth VarioB /!60* .*£ tOO wnC J.Ii 100 loetracicnt©* 
themicrl drifts m^ Q^reBmC i& imlt^s roXatlve to i:. L as intemol 
BtmiCnTC^ :8MB speotra «erc obtainet?. £rmi 4 ii!3 ctouble-irocTieing 
inctruEcat with m t i r ee t in^et cgretiM ant oporatisi' at a» icwii-
gracia exeopt forF-ie acif (*:• - erck}* 
2he folloidJJc; four plant© Isavo been inveutig&tefi in 
aa ta i l ! 
)• l^ ?4tffarBW l^ yrUfff3 l^tW» • <^»& (xo€ocarpaceae). 
^* «iuttitiarufl procora> xiocliat (Cuf>re@0HCoao)* 
*• ^ r t f l lRf Wl^UgXffl* * «©3a (Lupiiorbiaoeae) 
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trlea MuS. povderee leavee {4 .':e)» colleeted from l.ationol 
: botanical Cax€c^ » Mipore» vest i^ e^x^ c^ily ln€la> iiere completely 
exhaufited tiitli potroleus etlitr (40*60^) • ThQ combined extracts 
were concentrated first at atmoepberic preeeuro 3sd timn vxx&^er 
re0uce^ preeeuret t^oret;;^  en oily green reeic^oe lef t behini. vMob 
Lhowed no ilavtmolC colour reactions smi: vee rejected* 
ill© petrol treated lemirei; were cocipleteli- ^riet' ©ns. ©jiiipustetl 
yitb iKsilii^; aoetono t i l l the extract viim alssoet colcurleeo* The 
coiabined acetone e^ txtstottr were oonoentnited i iret at atroexjaoric 
preeeure and tliM^ n wider dioiinielie i^ preeeu-re* /< ^mi.^ t'aris ^e®i 
maee ime obtained* 2Mc «ae refluxed with petrolei»:i etber (40»60^)f 
benaene end chloroforc: eucceesivel^- t i l l the solvent in each case 
vae aliaoBt colourleae* !4he reeidue lejTt behind vac then treated 
with boiling wa^r* The Ineoluble bro^ m c^mc^ t^txeo was than 
re fluxed with ethyl aeetate for 10 hre* end filtered* Tins filtrate 
vaa evaporated to give a dark broim solid (15 fi) which resp^ided to 
the usual colour test for flawanoids* 
I d 2 
n veil etlrre<? suapenoioo of e i l i e a g r l (200 e) ^ ^^E? 
petroleffii ©tbtr (40-60^) was powf^ fl in to n ooXunn (200 cm* long 
tmC 50 Bm:» i» c'iametcr}* '»1i@n thie adBorhent V&B ve i l GOttle?'* 
tho excess petroleum ether %^IUEI alloire^ to paea tttrou^h tlie colvsim* 
Che CvkTk bvomi BOXU {t3 G) vao itieeolved in Gxy aoetone (60 ml) 
mic wae atlaorbe^ on o i l loa e©l C^ O s) ^ ^ ohiaa dioii* XMfs 
exoeea eolvent traa allowed to evaporate un t i l a ^ i^ reoMua 
obtainoa* The aieorhe^ e l l ioa 4^1 vae tranoi'eretl o^er t o the 
ooltaiusi* *he colmm vas eluteil v i th orgBiiio eolvente auooeasivel^ 
in inoroaeiBj or^ Iez* of polar i ty t i l l the oolven. in each eaee vas 
alr.oct colc'orle&o* ^he resu l t & are ^iven in fnble ;w.ll« 
.«lvent Lature o* the ^rociiaot 
U l^etrolem ether C4Q-60'') areeniah ^m^ r^um 
2« Benziene Ureen waxy proc^uot 
3« Chlorofona Qv&ik Oi l 
4« Kthyl aoetate fellov eolitf (1*5 e) 
5« Aeetoae Yellow brown aolid i^ e) 
6« Kthyl aoetate (aaturated with If allow eolid i*5 g) 
water) 
7* i;.thyl alcohol Browftioh &mmy oaaa 
Ihe fraotiona obtained with ethyl aoetate* aoetone and 
etbyl acetate (Saturated with water) gawe ueual colour t ea t for 
flawonea* 
I B 3 
tJeint; a tlii&«>la;^ or BPTC&LBV (JPesasQ* Heidelberg)» £%&eB 
plates (2G X e.O CD asu 40 s 20 eiD) vcre ooatea with a «iill 
otirrea ewep^aclon of eil ica ^el (50 i, In 95 cil. water} to c^ v© 
a layer approslimtel^ 0*6 os* in tfiickoee©* After Crj'int; for 
2 ijro at rooia temperaturep tSK> plateo tiore actlvatea at 110-120® 
for QQ hour QB6 preserves isi a doslectator tmtil required* 
Th© oonpleasity of tlic biHavasoid tnisture* obtal&ea after 
purification by column ohr<H:©tosrapljy was esomined by 22»C' ucini; the 
folloitriiHi eolveaot eyetei^e* 
(a) E©nceae«'l?yrMioe forriio sold (36i9i5) 
(b) !rolm'ae*otljiyl fcrcate-fomic p.ci6 (£»i4st) 
(o) Soluene-pyriClGO-scotic ocitl (lOtItt) 
(d) Bensene-et^l acetate-acetic EOIIJ (&(St3) 
(e) ^ensene-pyri^lRc-otlsyl forrate-Klioaane C£»sU2t2) 
1» eolvetit £^ f3tem (a) tlie blflavcmoif: Di^ tiare ehovecl foisr 
closely moving epotG» two ma^ or asuti two ui»os'. *hoy were labelloa 
ae Pia-E^ 0.15, maUk^ 0.1Ti» 4f':ail-li^ 0#*i2 oati i%i.V-Kf ©•54« 
The differeaoea in a^ values ifere better relative to others so aa 
to make i t the developinti eyetea of choice for quantitative 
separation* 
L^lution of biflavanoi^ mixture (5. ) in pyririne imo applies 
to plates with the help of mechanical applicator (I^eeai^t iiOidelberg) 
i [*4 
two on* from tim loirer od^e o^C the plat«e« i'he |>lates Eiounted 
on etalniees e tee l frojam wstve placed in a leeaga e^^^^ oJtiaauber 
(4$ s ?2 le 25 cm) oontalnlng 500 ful of the developing eolvent 
(Bpr* 'i6t9i5)« '^him the eolvent front liad travelled %u cm frosi 
the et&rtlfiii l i ne tho developaent vae interrupted ami the p la tes 
^ere drie^ a t roos temperature* 2he poLitione of the baiide «ere 
onrked in W l ich t* 7he marked p i ^ e n t eonee «ere @on?^ pea ae 
Goparate bands v i th the help of a epatula anr eluted in eepa::^8te 
oolmme «;ith drsr acetone* 'Xhe elute in eac^ case vaet Ci@tilled 
off to t^ve on oily l iquid whiciii on addition of water ^ieli 'ed 
yellow precipi tate* xt was f i l tered» washed irlth vater and dried* 
ilcmogenity of th© pi^aente wao ai^ln checjcd by I-LC xmlnc five 
eolvent eyatetia alreaCy l ie ted* 
UryfltalliKcd a© yellow needle© (80 m^) fro© CHCl^ -»..eCli8 
ii^ 0.1:5 riol. wt* 530{.j*). 
A miscture of PNX (?S ae}f pyridine (1 ml) and acetic 
aniyrdride (t ml) vae heated on a water bath for 2 hre* cooled and 
poured onto cruehed ice wa6 l e f t over ni^ht* A white aolid wae 
. b t . i » . 4 rtioh < , iy . tUlUM f n » CiiOlj-ttOil in form of coiourle.o 
noodln (20 Bg) a . p . 179»180°t liol. « t . 790(M'*'). 
i 9 o 
l^r^.Tillff {^ ,gi?aa>t) 
;:«Z«.5*}| 2«10 (qi«J«9 4le» g^ " ^•^ ^^t '^^ ^ I«»I<-6*}t c^OS (d» J«9 ilSf 
SOt ll-i;-2»,6»)| S*72 («,J-9 Xisst 2iit I5-I-iJ't5')l 7*93 ( e , 3Ilt 
OACVI-S)! 7.66 (©, 5k2| 0A0.JX-5)| 7»77 (©t 5i^ , CAc-i-7)f 7.65 
(8* :3il, yAo»i:C*7}{ 7.6'i (©» 'ij*i 0Ao-I-4*)| 7.54 (Sf i?*i, Uo» i i -4») . 
A mistur® of ILI (45 i^ g}* onli^ Croiaa pot&Beim oarbon@t© 
(4 e')» dimetlayl ®ylpbat& <1 s^) BM €rsf meton^ (400 si3.) ^aa 
i^eflujted on a tmter bath for abot^ t 12 iioiire. A mmiH fortioa 
of the reaction mljcture «aQ taken out in a teot tube a&£ taatod 
for alo. FeCl^ reaction. HefluadLng continued untiX i t gave a 
negative a lo . Fegx» teat . It «ae then fi ltered an^ tbe reei^ue 
vafihed eeverol timea with hot acetone. The f i l t rate and waahin^e 
were oosibined ana evaporated to drsmeaa. Xtae yelloir residue 
vaahed 2*3 tiaee vith petroleuci ether anci then taken Vf> in ohloro* 
forsi (too Cil) into a eeparatofyfuaael and vaahed aeveral tiaea 
with water. The chloroform aolution dried over anhydroue aodiua 
sulphate f ooaeentrated and purified on a ai l ioa gel ooluon using 
ohloroforas ea the eluant. It vaa finally purified by preparative 
I ;/6 
layer olur«MitOi;rap}iy to y ie ld a white eol iS which oryetalliEed 
from CHCl^::eOa as o o l o w l e e s ncedlee (20 8i|;}t iB«p« iOS^p h^ 0»49t 
Kol, wt. 622 (;:*)• 
j}«65 {^i J » 2*5 Ii^ » 1il» £^I«6){ 'i»4S (dt V » ^•S ^ « la» 
i>XI*^)| 2«19 (Sf «^  » 2*5 He« IH« il»I»2*)| 2.9) (£» «^  • 9 ii^t tUt 
n-l«»$*)| 2.1? <q» J^« 9 Hs» 1^ 2 * 2*5 m^ li.t B»l«»6*)l ^ - t i <6« 
J « 9 I1B# 211, i«-i:l-2%6*)l 2,98 ( 6 , J • 9 ai., 2xi, *i-aiX«3« »5')I 
6»0T (QP 3ii> w:e»I»!>}$ 6«*i9 (e« i^-t (^^•<*Ii.»7)} 6*14 (0* 3a» 
y£G«i:*4*)l 6*12 (e» 'iilf C-re-II«4*}« 
622(ir* t^ 36)t 621 (21 }FJ 607(28)f 592(68) | 591(100){ SI76(10)| 
573(12)1 561(9)1 3t1(18)l 296(13) | 181(10)| 135(12«5) awa 132(10). 
2.64 (0CH^^2*5)$ 10.58 (COi^-Xl-S)! 0.74 (UCH^-X-7)t 
0.56(OCH3»il*7) I 0.32 ((IQH^l-4*)! 0*06 (0Ca^XX«>4*)$ 0.30(il^X«3)| 
0.16 (]|.XX.3)i 4*64 (li«X->6)t U20 ( i i»X^) | 0.50 (iWXX.&)| 1.42f 




Cfgretallieed ae yeXloir neodlee (ISO @) froQ QBQX^^yimidi 
D.p. i41f H^ 0.17iJ rol* l i t . 558(ir^). 
M * i l M ' tM,i1^^*2tl-Tai'"7-ilfMaf fifty t ^'^SS^i^;' 
l>hll (7§ 1:0} irae mce^Xatftd with p^rMine ( U S ml} and 
ace t i e onl^rit^e (2 ^ ) » ^ t o r ueual vork i;^ the acet&te orya* 
t a l l i s « d from GJGX»^rM,^l ae colotirlefie needles {55 mg)» {a*p« 24^^} 
;:oa» wt. 790(n*), 
2.72 (dt J « ^ iiSf n^t timi'^)i ji*i2 (d» i/ » ? iiEt tii« 
il-I-6)$ 2.97 (8» liit *;-II-.6)| 3.30 (Sf 1u, 11-1-3)$ 3.32 (e« i n , 
H-II«3}| 1.99 (a» «}t«9 lis^ f ^2* ^ ^* ^^ » ai-X*6*)l 1*94 ((i* J«3 liBf 
111, B.I-2«)f 2.46 (d . ^«9 He» l^t H*I*5*)| 2,50 (d , Jm$ m^ 2H, 
H-II -2S6») l 2»92 (d , Ji^ HB, 2ii, :i-n*3%5*)f 7.50 ( • , 3a, 
0Ao-Ii-5)f 7.59 (•• 3a, CA©-I.5)| 7.89 ( e , 3ii» 0Ae«I-7)| 7.93 
( s , 3H, 0A<»-Il-7}t 7.67 ( s , 311, CAo-X-4*)l 7.72 (•• 3ii, OAO-Xl-4*}. 
\ tf5 
A dixture of VlUl (75 Qg) potae&iisu carbo&ate (2 g) axi6 
aiiaethyl cmlplmte (1 cX) ia dry acetone (500 ml) vae refluxod 
for 0 lire* After usual ifork vt^ it oryetolll^ea frosi CHCI^ i^iei^ ii 
ao colourXees needles (55 sig) o.p* 226®| ;iol» irt» 622(*,"*")» 
3.52 (a, »r«:5 Ila, tii» 3»I-8)| 3.66 (a, J«i UB, ia, il.X*6>| 
5.i6 (e» in, iWii:-6)| i.48 (e, 1u, ii.i-J)| i?.42 (©, 1L» ll-li-^)s 
2.10 (<|» ^,«9 llr,, ^2"^ ^ * ^^ »^ a-J-6»)j 2.16 (a, Jai *10, ti.» 
u-z-a»)f 2.6^(d, 4m^ m^ \uf ;s»jt-5»)$ 2,62 (d, «r«9 OJt 2u, 
u«ii-2%6»)| 2.24 (a, ii-S *iB, as, il-2i:-^%5») f 6.95 (©• 5:i, 
c;!©-II-5)| 6.14 (Si i.i» 0/e-X-5)| 6.i:0 (e, iii, a e»I<-7)t 6.20 
(©» 34l» Ue*ll*7)| 6.26 (e» 3ti, t.ie-I-4»)| 6.27 (e, 3*;, OI*e-iI-4*)« 
i'KIIX itae metbylated uslni^ disiethyl eulpbate and potaaeiiaEi 
carbonate In ^vy aeetone. The methrlated mixture by XLC exasilnation 
eboved tbe iireeenoe of hlnoklflavoRe peatanetbyl ether and aaente* 
flaTone besaaetbyl ether (H^ Talue and oharaoteriatio fluoreeeenoe 
in inr light). 
The CCD aeparation of mill (200 m) between ethyl taethyl 
ketone and berate buffer (pil 9.4» 262 tranafere) gave a ooapouna 
(150 «g) (140*1851 traasfera) and labelled aa millU 
I D S 
A Bixture 0^ ehilXK (70 &g)» ^y?idi»o ( U? csl) and aottlo 
anhydrMe (1.5 ml) itae h«at«A on a vater bath for 2 hourn* After 
U0UB1 work 1^, It ^m cryetalli^ea from CaOl^-LaOu m colourlaaa 
neeaiea (60 m)* c*p» 256«257*| Tol* ift« 762(*.'*')» 
2,75 (dt Je? m, tii» U » J ^ ) t %t9 (at Jm3 ll£S» tU» i l - X - 6 ) | 
2«0t (6ft in* IWIX*6}| 3 .40 (e» l i it B»i;»^)| 3*40 (8» 1;i» i l* lX»^) | 
i *95 (fif i^ tt 3 I B , $J , II-.S-2*)! 2»49 (Ap Jfa0 U^t ^^ t^ : ^ I - 5 * ) l 
2*00 (qt *^ t"^  i^t ^2*^*^ ^^* ^^ * a*I«»6*)l 2 » ^ (a» Jo9 lls&t 2U» 
a-II«2S6«)f 3.21 (fl» Jd9 nf5» 2*It H-XI«'i%5«)f 6t25 (e» Jdp 
Ore-II«4«)l 7«68 (a, 5a» CAc-X-4*)l 7«51f 7.56 ( e , 611. OAc-l-St 
Xi-5)$ 7.90, 7.94 (a, 6ii, gAo-X..7, Xl-7). 
pfaxy 
fHX? vaa found to !>• tha alsctvtra of moaomethyl etbar of 
hlnoklflavoiia and dlaatliirX athara of as«aitoflavone by ThQ axamla** 
tian of l^nvf and i ta oooylataly aatbylatad proauot, l>I.XV (200 •«) 
vaa aiabjaotad to CCD aaparation (293 tranafare) batvaen atbyl-
ffletlgrl katwia and borata biiffar (pE 10.00). 'Xhraa fraotiona 
PNXVX (tubaa 66*9$, 45 ng) mmt (tubea 106*145, 40 ag) and PBXVai 
(tiibaa 151«157, vary minor) «ara obtalnad. PliXVX and m£91i yim 
aaatylatad for nm atudiaa. 
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A isixtiire of I.MVA (4C mg) p^i^ditie (1 @X) QII€ ao«tle 
a&liy^ride <1 tsl) time heate€ on a water ^ath for 2 hours* After 
usual wortttp i t mus cr^etalli^e^ froe QAd^^^leCh aa oolourleae 
256-57^1 :o l . irt. 7^(i:*). 
i l - n - i ? ) | 1.92 ( a , »5«l%5 i ^ i l.lt u - I -2» ) l S.Si: ( 6 , J«9 M» t J , 
, ; - l -5») l 2,02 (Qt i.w^.3 m^ 3^mQ H»p t i l , Zi-X-.6»)l ?'.57 («# 
^«9 nsf SH* ii»ii«?%6«>i %2i (d* <r«9 m» 2.:, i^2ioj^'»$«)i 
6»t7 (at 3M» 0 a-I-?)! 6.28 (a» :ju» cr^ll-4»)f 7.54 (a* :JH, 
0Ao«X«5)| 7.59 (a, ^U, CAo-II-5)| 7.91 (a, 3ilt yAo-Ii-7)| 7t98 
(a* i^i» OAo-X-4*}* 
A fflixturt of P&XVT (35 V4g;)% parrl^ ina (2 etl) and aoatle 
achardrida (2 aX) haatatf an a natar bath for 2 houra. After 
««>.l »»k «p It «M o „ . t . U l » . a fiK» CH0l3-f:wH M eolo»rl.M 
SM«lra (30 •«) a.p. 23e^o"| mX, vt. 734(i^ r»). 
2'oi 
urn Taiiifff (^^a;^^) 
2.74 09 «r»p*5 ii^t t j , ;i;»i«8)i ^ . i i (a» j « i iia, i d * 
l$.i«6)| •^O? (e» ti^ » I^XI*6)| :s*57 (fi» 1J, I^S*;?;! :^ .4f is, U, 
(«, €r«9i!s), a: , ;;-ii-2%6»)i 3*^ (6# ^«9 lis, ax, 1^x1^^$$*)$ 
6.£1 (St ;J» t::©*I-4«)f 6.25 ( e t :5iii Or©-l l -4*) | 7.55f 7*57 
<e, 6^, Oilo-i-S, I l « 5 ) | 7,69» 7.95 (8» 6H, Oi^e-X*7, 11-7 ) . 
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'Sim ieoleition im^ c&arsoterisatl&n of eoveral biflavanoiiie 
frcKn the leav68 of podoceurpue neriifoXitie havo cilreafi^ ^ becna 
Citsoucsea earlier* Further isvoetii^ation of the extracts 
re<reo3.e6 the preeenoo o^ a conoflavanoic' smc^  i te c3^ iioo&ide« 
7km petrol treated leairee of poCocrirpue nerlifoXitte trere 
OHimtisted with 1>olli&£; aoetono t i l l the e^traot wae alr^ost 
coloiarleee* 1 ^ cont>i&e^  aoetono esttreote «ere co&oe&tratett* A 
Qim V G^Tk c*^ eR nQ,mB nao obtain o<5.. Tliie m%n re fluxed ^ t h 
petroled:: ether (40-60**), bem o^sOf olsloroforat e t ^ l acetate rn^t 
acetoite* She etl2yl aoetato fraotioB mm fowDC to contain 
biflavsaioiS conetituente* l^ens^ ene am^  acetone fr&ctioue on 
coBoentratioii yielded two flavimoi^ic cocpoaente iI«A an«l A;.0 
reepeotivel^'* Theee two oompone&te «ere ptirifieti by fraotiotiaL 
orystftllijsatioB froc: CliCl^c^a^ and . ec:»»jDti Ac reepectively* 
Cxyetallissed ae white needlee (200 og) froci aaCl^ *C^ H I^ 
233 
i^ mixture of I'LA (50 &!£;)» pfrl^ine (1 tol) anf^  aoetio 
ttRhydrtSe (i ml) va® l e f t over night a t rooci temperature ma& tlmn 
poured onto oruelieS ioe* 4 irMte solid «ete obtained vhioh iras 
oryotalliEea from iito^: in t&o fore of eoloiirXosa needloc 03 cjg) 
(a , t^ «i9 IIB^ 2ii, l^SS6«)j 5#t <dt «?»9 *:s. aiit H«3»,g»)| 6 .f t (©, 
6i4t t \o»7, 4« ) | 7.64 (Sf 3.^ UiO»S)| O.OO <©» 3^$ t/o-j?)« 
i»Ilyaro3ar>»7>4»^i^O»metbylflaTimePii»g>U>iAttooBide (il^c^ 
Crsratallisotf ae ifhite neeaiee (iOO {%) iron ^ ei.ii»i:.tUAo» 
ei«p« 215 * 
5*7$ (^t «i»ii BZp IE, a*2}| 4.94 (a , a»ii 112, i a , i^i}s 
^•81 (6 , ^.S.S Hs, 111, 1I-.6)| 3*70 (6 , J»2.$ lie. III, | | ^ ) | 2«54 
(a , «r«9 IIS* 2ii, ]i.2*,6*)t %05 (a , j . g ^m^ 211, iW>S5*)t 6«17 
(a, 6H, 0P.a.7,4*}f 4.8i U» Jafi IBs, la , OXucoeyl-iwX)| 6,16-6.90 
(m, 611, other QiUGoayl-h) • 
2 0 4 
n:Q (too m^) &io&oXvG& in aetUeuool (£0 ml} waS. refluxed 
on nmter batli with 10 - HOI for 2 ture* After timt tho refluusin£f 
condeneer wcio r«&oir«d aM laethaiiol vas nULoiied to evaporate* 
luri&i; evaporationt vater vae added gradually* %>h»n ^liole 
methnnol «ae evaporated aci6 aolution vmB cooled» a i i ^ t o solM 
vas separated* I t waa f i l tered* waatied several t ioee « l th water* 
dr iee an*? orr&tallissed tro& QUQl'^Q^U^t m^p^ 207*** 
-A EAxtur© of PL'GA (:^ ng) pyridiE© (1 e l ) «mt' aoetio 
anhydride (1 dl) was l e f t over iii^,ht a t room temperature and then 
poured onto crushed ioe* A vMte eolid i^ aa obtained vliioh was 
oryetalliised fro& itCli in tlie form of colourless needles (^0 mg)^ 
si*p* 155 • 
4*70 (d* JMII iiZt 1H» li»2)| 4*2a (d, «»«11 lls» IE, B»:^)t 
i*71 (d» J«2*5 HB» 1u» B-6)$ 3*65 (d, J«2.5 lis* IH* il-8)t 2*59 
(d» <r«9 HB* 2fl» l | .2%6*}| 3*2 (d> <riri9 Ua» 2li, IW^S$*)| 6*17 
(s« 6H» 0I1*.7*4*}| 7*64 (8» "ii{, 0Ao.5)i 6*00 (s« 31it OAo-^). 
-' 'l \ /^ 0 J 
9mu mm^m ummmm r^ umtm 
^B filtrate fros irhloh the compoima ihQA vae recioveA 
VQ.6 tieutmiised by paeeincr i t over m eoXmm of oatioc eaioiiango 
roeia (i^berlite XB»t20}« It nae conccmtrate^ J u&cior redueod 
preBBwe& to a e^ rrup* Tbm otag&r mm identified by pmper ohro* 
oc^ toi^ rapl^  on ihatman iiO» t f i l ter popor ueici; butanols aeetio 
aoifitwater (40stOt?0} with authimtio eu^ -oro ao cMoto* /oiilice 
phtliolato asS p«»ani@iaic:e phcsphate solution© ^ero u@ed ao 
spray reagent 8« 2he ohromato^  
tlio proeenoe of c^uoooe only* 
    atogzmsa on ^ryinij at 100*109^ abo^oa 
^'i>6 
Irie6 m& po%^ere& leavea (4 %)» collected ttm Iforeet 
r.e8earoh Institutet l.elirQ Zmi^ foaict nerc ooinpletely ezhaustod 
with petfoletE ethQT (40*60^) • '^w co^uicef. entraote ^mre con* 
centrate^ flust r.t etiioop^os'ic preseure eaC tIjOB linger reduced 
pr@8@urCf ^ler^by cm oiljr i^ reec roiiiiStie loft bcliicdf wMoh elso^eS 
no flaimtioit colour reaction &si^ «ae re;;ecteS« 
Ibo petrol treated leavea were completely f rief end 
oxhauoteai Hitli boilini; sootone t i l l the extract ime alsost 
ooloisrleas* llic combined acetone extraote «oro concentrated 
flret at att;:o©plierio preocure nnC tfeon tai{!er refiucef preeeure* 
A I'luss.y ^ark careen i:iaBe vaa olitnined* XMo vae treated euccee*-
Qively vith petroleum ether* benzene * clilorofoxci and water to 
remove noii»fl0vaiioidlo and reeiRoui:^  mattere* The ineoluble laase 
irae diaeolved in alcohol and dried under reduced preeeare* A 
aolid green residue (6 g) ohtaiJied, vhieh reaponOed to the ueaal 
colour teat for flavanoida* 
The cruele znioEture of biflavanoida i^ e) traa dieaolved in 
drj' aoetwie (60 al} end vaa added to a oolupn (150 cm long and 
50 am in dicmeter) containing ailica £e.l (l^ Cli 250 g) aa an 
•:^7 
adsorbent In petroleum ether (40*60^) • After aevelopment of the 
ooXissni i t m&B eluted with or£:ar.io solvente in Inoreaeing order 
of polarity* The reettltcs are is^ ven in 'i'able AAVXI* 
«waMiaMiiMaia«aB«HaaMiMiMnia«aMMMawMa«^^ 
Lolvent liaturo ol tho jtro^uot 
!• ietrolauD ©thor (40«»C0^ ) Crocsa oily product 
2* ricnseae Cr©©n c'wsr'.y Dae© 
i* Chloroform Creon :;a8y product 
4» : thyl acetate ?ello¥ eoli^ (1»5 e) 
5» i:thyl acetate (eattsrate^ 
with ^Gter) lello© eoll^- (0«75 c) 
6* Acetone i^ ro^ n eolif (0«S e) 
?• c:thsrl Qloobol Jromioh (jimt;.^ IL&BB 
iraotion obtained with ethyl aoetate* ethyl aoetate (saturated 
with v»ter) mid acetone cave poeitive colour teet for flavisnoi^e* 
She three fraetione obtt^ine^ with ethyl aoetatet ethyl 
QOetAte (saturated with water) en^ aoetone were combined* Thin 
layer ehreaatographio exaainatioa of the product* indicate the 
presence of three coepwieBts (liFF)* She crtide solid (2*75 e) 
wae dissolwed in pyridine and subjected to preparative layer 
chromatography* fhe coapcnents were separated and their hone-* 
OS 
Xabellod 00 ^2l^llg 0*1 B t iliill*!.^ 0«?2 eoad ^MU^d^ 0.54. 
potri0oitE3 ccrboiic»t© M Cry aeeto&e* Tm cctlsyiate^. E«l:2.tur© 
©liowed ^@ preeesiee of four c(»^oii@&te {U*Q)» 
grcipliy* ii^ ie hosogenooua oo&jonGiita imr© labelled ae <J;^ IA« <Tillij» 
3»S2 (a» J»3 lie* 1u» li«I«8}t :;*66 C6» ^«i lie* 1U» li»I-6)f 
i.](6 (•» 1H» Ii.IX»6)t ^.48 (0» 111* li-I-3}t ?*42 (e* 1H» iWXI»:?}| 
2.10 («» J|«9 HBf ^2*^ ^ » ^''* II»I-6*)| 2*16 (d» J»3 HB» til* 
:VI .2*} | 2,88 («» J«9 lie* 1U* u-»I*5Ml 2,62 (6» 4l«9 He* 2H» 
^•IX»2*96*}t 2,24 U» J«9 Hs* ?a» H-»IX->i* tS*)t 6,95 (•» ?li» 
Oll«-X1^5)| 6*14 (o» m» o:i«-I-!i)f 6.20 (8> 3il» OKv-X**?*!!-?'! 
6«26 (e* 3U» 0Fi««I.4*}t 6,27 (s* :^ H« DI.9-XJL«4*}« 
:'o9 
•» 
(45 Bg) m.p, 296^} i i ^ . 5 4 | .:©!• ift. 622(1.'*'). 
'i*4> (s* 2.^ » Ii.i»6»jCX»6>| :;l»4t (e# £^» .>Z<-;$fxi:*^)! 
2.70 (dt «f»9 Ii£»t 4J» i i -X-SS^S £X»2%6*}s ^.cijj (6« «3^ ae» 4-^ f 
CLe*x-4»tII-4»)f 6»2a (et €.;» 0. e««»A«»7tX2»7)« 
C'rystaXXlEe^ froc Cii01..-"eC:: a© colourlcoc nee^XeB ('iO isg) 
&.!>• :?t6®| E|-iK).598 : o l . wt. 62P(!*) . 
3»6S (d , J»2,5 ast* 1:;, ;v i*6) t 'i«42 (e» J«2«5 iUs» tu» 
H»I«8}| 3.12 (8» Hit i i» l^^)t 3*35 (8» 11I» H*X.3}{ ?*:»5 ( B . Hi* 
H.I1.3}f 2.19 (a* J«2.5 lie^ ia« i i»I .2*) | 2.91 (a , J»9 HRf liii 
S»I.5*)t 2.13 (%» J^-9 Us» Jg*^*^ ^ * ^^ *^ IWX«6*}| 2»13 («• 
J«9 Hs» 2lit B»I2.2*,6*} | 2.98 (a» J«i9 He» 2ii, !I^I1«3* t5'} f 
6.07 (fit 3Ht OfliN.Z.5)| 6,39 (e» 3H, 0K«.II«.5}| 6.12 ( e , 3H, 
0M«.I .7) | 6.18 («» 3H, 0I4t . I I .7} | 6*14 (•» 3ll» UK«-X»4*)| 
6*t2 (0» 3IU 0M«.XX*4*). 
2 J 0 
'i.09 (at Hi, ij-i-0)j i*^ ( s , lii, JJ«I3:*6)| 3»49 (©» liif 
u^i*3)i i«47 (Sf tHi ivxXo^Di a.iig (a> j ^ :i8t ^^ -» ^>I«>L'*»6*)I 
2.99 (a, «r«i9 CS, 2a, il«l^:^S5Ml 2»6'i (d, jr^ il8, 2i;, II-II»2» ,6«) l 
3*2:^  (a, <Ja9 i^i Shv il»XX*^SS*)| 5*95t 6.12 (»» 6a, UTe*X«5tXl*5}f 
6,14, 6,2a (e, 6::, C::e*I*7tXI*7)| 6.26, 6,41 (0, 6H, OiIe-.X.4*i 
U-^' itMi^k'^iMtiM^fw^^PrnM ^M'^^U'-^I, MtUyvm (#1,1) 
CxyatftXli^ sod as yeXlow neefilos (200 s^ :) f^^*^ yii^ Cl^ i ouii, 
Mil (75 6}^ ) wae acotylatt« iflth pyriaine (U5 laX) anO 
ac«tio &Bhs6riCe (2 ntl}* Aft«r usual norlnq) the acatata 07ya» 
talXlse^ from QliGXy^MtOU aa eolourXeae aeadlea, is.p* 2?7«40®« 
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-X-S)f 8«76 (fi, U» i-XIii^)! 2,10 ( a , J»9 llS5» 2u, . : - I-2%6«) | 
^•20 (6* Jfli9 ae» 2a» . J»AX-2*»6*) | 2,94 (a» J«9 Il&t ai» iJ^l-»i%$*)| 
2,64 (a» ^aO 4^ :^ * ai«t IWX1*3'fS*)i j^«i6 (s» 1.i» J«i«^){ :^ »44 (a* 
1J, '^I2m3)i 7.91» 7»70t 7.:56 ( e , ISiIt CA©«x«5t jLit-5fi-7,iI-7f 
t Dl^t ire of iJ'^ ixi (50 m^)i potaosiut- coi'boiicit© {t g) im6 
eiCQtl^X eTi3.p!)stte (1 i^} i c &w^ eeetozio (£00 tiX} ima v6fX'*me& 
for 0 hiOtire* After vusmX «or^»p I t cz7etcilli?ie^ froc Ci;cX-^ «i ec^ 
as OQlourlees &eoSl@a {3$ eg)» ffi«p» 2^^« 
3A5 <^f ^t^ ;is:^ » 1u» ii^i-6)s 'i*6^ (€» J«i2 ae» 1H, xi^i«8}{ 
n.95 (fi» i;i» ii-ii«8)f (3«i8)« (fl» in, u^usH i3AU (8» 1;^ , 
l i^H^^)! 2,12 (f« ^»9 n»i Si^ t i i - I -2%6*}| 2*20 (d, J«9 m» Sil, 
i«>Il»2* ,6*) I 2*98 («• «r«9 m, 2H» B»X-^S$*}t i*06 (d, «r»9 HBt 
LU, :i-iI»3S5»)t 6.06-6.09 (et 15Ht Cr»-l-5,U-.5t i-7t i i -7fi i«4*)« 
'AXtofnatlve aaoigniBents are posaibXe for f ^ u r e s in pftrentlMsec* 
Z12 
drystAlIistS nd ireXlet? seedJioG (200 mg) troc^ acetone* 
tJBill (75 tag) WB0 acetylatee with pyriain© (U5 c l ) onfi 
aoetSo @Dl)y6ri6e (2 i^K Mter laeual vorkop the aeetate crys* 
t ^ i ^iJ^^e (T ^^P) 
i«i9 (^ * j«a»s a@» %iif ;>i«6)i g«7i (d, j«i2.5 LB« I^ , 
*i-I-e)j 2,99 («f IL'i j&.Xi-8)| 'i,40 ( e , 1 :^, 11*1-3)| 3#44 (a» 
A mixture of JBIII (50 aig) potaseiwa oarboaate (1 g) 
and aioietliiyl aulphate (1 aO.) in dxgr aoetone (200 ml) wae refliutetf 
for e hours* After ueual iPorkiq;» i t oryetalXis&ed fk«m CHCI^ -HeOH 
aa colourless needles (35 Big)» ia«p« 260*61^* 
'Zt3 
3A5 («> S^ ilSB* i a , li^X*6)| ,^62^ (a» dw2. m&t idf i^I«6)t 
2.95 («• 1H, H-If-8)| (3.58) (Sp Id, li-2-3)| (5.41)^ ( B . 111, 
il»Ii<»?)| 2.tS U» J«9 ile» 2u> H»I-2S6*}| 2.20 (a» «J>i9 Mp 2i^ » 
H*1I«2%6«}| 2.98 (a, J«9 HK* L ^ X » ? ' » 5 * ) | ^.06 (d, J«9 4l2» 2a» 
'^  Altematlv* iui@i£&mezit0 wre poeolble for figur«e in parentheMe. 
^ 1 -i 
The foHotfi&c boeiogeiieouo oompfmcmte were obtalced anS 
Ml 
vt'i (150 me) was lastfeylated UCICG ^Inetljyl oulplffit©, 
potaeeitam oarbo&ate in dty acetone* Slie iLetl^lated Kii^tur® 
ehoweS the presence of tliree oompoae&te (^iiO)* • 
ybd tEiKtiire tme separated b;^  preparative If^er oturociiato* 
^apby* Cl:^  hiQrj.o^nBOim cocipo&oKte nero labeXlcC u» «LiA; Ci-iL^ 
mil Hi'lQm 
CryetaHis^ed from CaCI^ireC i a@ colour3.eee neeSlec (40 tag) 
fim Yrtwt (T gfrtff) 
:$,52 (4» J«? Hft» iH> n-i-ah :5»66 (e* j.3^ m» iii» u-i*6)t 
2.10 («» ^^^9 HB« J j " ^ He, i::, i ; . i«6«}| 2 . t6 (a , «f«:if He» 1H, 
H-l*2*)t 2*8& U , ^ i^ HS» tn , H-*l-5*)l 2I«62 (d, «r«9 Hs» 2ii» 
H.XI..2S6'}| 2.24 (dt •r»9 H«i 2H, i i . I I . ^S5*) l 6*95 (e , 3a, 
Olie-Il-5)f 6,14 ( e , 3H, Ul4e*l«5)| 6,20 (e , 6H, 0>ie.I.7,2I*7}t 
6.26 ( • , 3H, Olle«1.4*)t 6.27 ( e , 3H, om.II<-4'}* 
:^ *4^ (0» 2J» ii*X-4)| 3«4I (e* Su» a»2-*3»XI*^h 2*70 
(e» tT^ a IB» 41if ll»IP'2*»6SXI»2S6»}t %23 (df <3r«9 ils* 4at 
Qr^e»X-»4SXJM*)| 6,22 (e» 6U» O:I»»J&>7#£X»7)* 
M* i^M' tM»i^'^itk'i%i¥7^mwfHhmmi i^r tijirfei 
JBStHWfiiiSMEnHMiMJUhW 
Cx!3r8taXl.lBea iron OiiCl.»;itUu as oolourleee neeSXee 
(50 lag) ».!>• 5t9®| af-0 ,49 | mX* wt. 622Cl€*'). 
i m Yflj l^ft (T m^fl 
3.65 (d» J«£,5 Ilst liif ^I»6 ) t 3*42 (fi» J»2,5 liSi 1H, 
ii^X^)t 3.12 (9t ^ f^ i i»]^) l 3*5$ (8» 1ii» i&»I»:»)| 3«?5 (•> 1ii» 
B»ZX.3)t 2,19 («t •r»2.5 iissf iHt i»-£i»2*)l 2«7t (6» <l«9 A t tH» 
li»I»5*)| 2*19 («• J^ml9 liftt Jj"^*^ ^ * ^ *^ ii-»X»6*}{ Un («> 
ir«9 as* 2H» il»II«»2«,6«)t 2*98 (d* <ltti9 m$ 2H» E»XI-3*^*}| 
6.07 (•• 5a* OII».|»$)| 6.39 (•• 9H* 0.^9-IJU5)t 6*12 (•» 3H» 
01to»I»7)| (.18 (•» 3M» Olf»*2X»7)i 6,14 (8* 9Ht Ql4«»I>4*)| 
6*12 (•» 5H» 01ft.lX»4*)« 
'b 
:H 
1 1 ^ ' .M.IL.S . I -7 . I l ,Went iAya>on t JC-4'-0-II-63 
^IX (75 m) i»ie aootylatedi witii p^rMlne (1*5 i^} and 
aeetic aal^rliSv (2 »!}• After um>@X itorlc up tlie acetate 
oryetaS^ieea from UEQl^ -j&tUii ae oolourleas ceedlea ffl«p« S36*37^* 
a i l M ^ i (T iffailf 1 
3*ia (6, J«2*5 iiet liif i>l»6}t 2 * ^ (fit <r«2«5 il&» la» 
u*£-8}} 2*76 (@» l4i* ih-l£^)$ 2.10 (S> «r«9 He* 2u» il->£»2*»6*}| 
2.20 (At «r«9 as* 2H» ll-iJ&»2S6*)l 2.94 (d* J^ lm» 2dt i»»X->*»5*)l 
2*64 («• J»9 iiK» 2a» 4i»ll*-^*,?«)l %'^ 6 (s» la» li-X<-3)| %44 
(a» in, a-lX.?)! 7.91 i 7.76» 7.68* 7.63 (s» 1$ii» OAoyX»$>££*5iX»7» 
II-7,II-4»)» 
A Jtijctture of ^PlI (90 a@)f potaeaiOEi carbonate (1 e) 
and diaetliyX eiapliate (1 ad) in &ry acetone (200 al} vaa refluied 
for a bovaea* After ueuaX neric v^ i t cxyatalXieed fyoai Cild^HeOH 
ao oolourleee needlea (M «s) ••p* 2Sd«59^* 
Z17 
3A5 (Si ^m2 m, lEt li^£»6)| ^*62 (dt «r«a lie, liit li»i;«a>| 
2,95 (0f 1i»» 3 - I l - e ) | (%^K(Ot \dt 11-1-5)1 (^•41)* (a» lU, 
ii-II»'i)| 2.t£ (d, va9 iie* 2ii, i^l»2%6*)t •^SO (d* T^.^  Iie» 2ii» 
ii»XX*2S6*}s 2»9B (a, J«i9 HSf 2ii» li«X»3*i9*}| :?*06 (a» JuiS Hi;» 
2i-4«)« 
Mft^yyii^ {mm 
UtyBt^kXlQ^ a@ jf€12.017 neeiXes ( 2 ^ og) f^m acotoue-
4BIII (75 %) «^6 aoetylatod vitlii pyriaino (1*5 lal} una 
AO«tlo anljjrarido (2 ID}.)* After timial irork v^ the acetate 
. n r . * ^ i . « a *ro» « .Cl , . . tO. „ c o x o w l . . . n . . -X«. . . . p . ,93.9«». 
3*19 (at ^•^•5 MS, til, i^X«6)| 2*71 (a, J«2«5 ils, IH, 
l i»2^) | 2,99 («, l i i , ^IX-S)! ^,40 ( t , 1u, ii»i;-?)| 3*44 ( s . 111, 
ii.21r-?)t 2.11 (a, a«9 H«, 2ii, i^X-2%6*)l 2*24 (a, J»9 iis, 2H, 
1|.1I*2S6«)| 2*99 (a, <l«9 HSf E»£-3*»5*)t 2*76 (a, J»9 Ms, 2H, 
li-21k9S9»)l 6»U (o, 5ii, 0Jie-.lX»7)| 7.59t 7«(7, 7.71 (•# 12fi, 
0Ae*XX-<SX»9«IJU9,i;-7)« 
'.S 1^ 
& mlKture of ^x£l (50 !3g){ pota&sitaia oerbonate (1 g) 
ana «iM«th^i sulphftt* (1 lal) In dxy aoeto&e (£00 od) was refXuxeA 
for 8 lure* Aftor ueuei ^ovk up i t ot^etallissoa from (2ilGl»«>il«v<i 
an ooloiarleso noeaies (35 %) ®*p* 259^* 
^•45 (^f »^S iiiSy flit il«2*6}t 3*6> (<at «r«t2 He, 1a» i^X>^}$ 
2»95(Bf tat il-II-8)| (^•^) (0* lU, i>S*i»)| (2.4t)* (&* m, 
»h'Xi'm3U 2*12 (6> ^«9 ii&i 2ut imlf»2%$*}t 2,20 (&» ^«9 ils&y 2il9 
^•X£»2S6»)| 2.9a (a, 4«& H0, £l.«Jii.SS5»)l ii»06 (a, St^ m^ 2ii» 
;>IWiS5«)l 6.06-6.09 (©» tSii, 0:^^5,II.S,J-7,li-7tII*4«)» 
^ Altemative Reul^mmta aro poeeibl® for fi^iareo in parenthftsott. 
') 19 
tTied ana eiiii>ped h«ttrtw>od of MUSM^ fffflfllrtii 
(2 Kg) v9r« refluxfid mi%h l>eiisif&e for 6 boure* %tm extrttot vae 
S@O6&t0£ off wM thim treated with freeh ^Mmttt;^ of bensene 
a&a refluxes e^ain fcr 6 Iio%ir@* Ste b^oseao treated «oo£ vas 
oos^etelsr tviM& tm& eaehausted vitU methanol t i l l the extreot 
vile oSxiost coXotirle«B« !khe ooal>ifie€ raothaaol extraote vere 
conoeatratefi on water bath» «here^ a h%h2^  vleooue brovn maee 
was left l)ohi«d« '^he ooaoentrate ime taken into hot water 
(^0 dk) m& fUttred* £he agueotas oolutios w&e extraoted with 
i3«»bute&oi« 2h© prooese was repeated t&t four times ti&tlX the 
aqueous ©olutiofi wae aimoet oolourleee* Ahe i^btttanol extract 
were eomhiaed ana eoXvent vae reoowered isH e^r fli^ainieheS preeeurei 
the eeiid^eoXia tmMm left behitia vaa oaricod AC^eruie* 
Piirifiofttion Of 40,Cruda>CQHam L h^iPoaiiite.jaMinhy 
A veil etirred suefenaioa of eiiioa gel (200 g) in 4r/ 
beaeeae eaa poured into the ooloaa* Vhea the adaorbeat vae wen 
eettledf the exeeae of beaeeae vae elloved to paee throui|h the 
eeluan* She eolutiwi of AO«erade ia methanol (75 al) vae addea 
to the ooluaa* After developaent of the ooluna a cireular 
2 2 0 
f l lt«r pagp^ r was plm»& on the top of oideorbent* 'Xhe coition 
vat nm in v4t& orgsnie aolirwatc Jia incrosuiine ox^or of polarity* 
!;he residlta are given in liable X&T£IX« 
^Ivmt liQture Of tho product 
• Ill III II I I I iiiiHiii iiM II HI I mill I m i l — — — II I ! I I n 
1« ;}onscue G r o e s i i ^ ^yxma^ ts&ae 
2* i^ tlijrl acetate %iMte solid eaaee i3 g) 
«^ £.t!}yl Qcetate (eaturated with imite eoli£. tmee {2 g) 
%^ v«%ter) 
4« ^.CGtone Broim e o l i § m&mu 
<;^@ fraotione olstoinol^  vith et^lacetate ant etli^ rl* 
aoetate (eatttrateS vitli nater) vera mariced aa &(i» 
'£ho pyri&ine solution of AC vaa eiibjectefi to elirofflato* 
grapMo analjreie on Ivhataan iio*1 f i l ter paper etiq;»loyinis both 
the aeeen i^ing an£ the deeeeo^ine teehniqvea* The follonins 
aolvent taixturea vere tiae6« 
1. dtttanoltaeetie aoi/atvater C4t1t5) 
Zm Btttanoltaeetie aoiAtvater (6t1t2} 
3* Btttanoliaoetie aoidtvater i50t\4tJ6) 
4* Acetic aoi^s water (60t4O)« 
221 
Th% oferoaatograos v«r« run tor 12 hre mid after ^zylng 
at rooa t«Bperat\w« the oltroiBatogmas on exasBlnatioti under U? 
light reveslea tuo ei^ ote exeept in eolvect eyetem &uii1»er (3) 
nhere the preeet^oe of tiiree spete vere noted* On epra '^ing vlth 
alooholio FeOX« eoXutlon theoe epote isme dark vioXet^hroim 
colour* 
A p^'T±u$3^o eoltttion of AC i%-^) ym applied a© a streak 
from a vide him& pipette cm the lihatsau ^Si ohroiaato^raphio paper* 
A hair drier waa used for the eolvent evaporation hetveen a^eated 
application of the eolvent to the papet* ^e^ ohrouatoevama imv^ 
developed with n~>buta&9ltaoetio aoidtwater (SOt14i36) for \2 hoiire* 
After dryini,f the hm^e were aer^d iaa£er W li{iht ^Xth the help 
of the lead pencil* i^fhe anoircled pi^ iaont r^ onea vere labelled 
aa ACIt ACIX ai^ ACiXl in deoreaaina order of li^ valuee* Th@ 
hands vere earefolly out mm extracted aeparatoly h^  roflu^dn^ 
vith aethanol* im reoovex r^ of eolvent a enall as&ount of residue 
vaa left la each oaae* 'ihe fraction thus aeparated vere tested 
for heaofieneity lir papox* ohroaatography on Whatman l^ o* 1 tisiag 
al l four above aeatieaed solvent ei^st^is* 
She hoaoceneity of each fraction vaa further eatahlished 
hjf tvo diaensioaal paper ehroaatography uain^ t«hutanoltaoetie 
aeidivater (?t1i1) as first solvent and a% acetic acid (15^^ as 
the second solvent* 
2 2 2 
Mi 
iiW9BtsXkt&9d twm aettionoXtifater# n*p* 135*^6 i^ reoxyft* 
talXlsed ane ^r^iMi; vsa&9it •ftcuua for eix hre raleed the oeXting 
point to 236** c u t , 236»36**)f iijf 0.58| A ^ ^ 271 nm, laoil 310 itih)mn$ 
2)^ 340(K2900t 1725t 1660, 1545t 1250, TTO. TiO COTS .^X. wt, 
(i#> 328, 
A emoXl Quantity <1 m^^) of AOX ifao plaoed in a laeaeiiri&c; 
osrli& d^T (2$ fsH) and Siofiolved in pyrMlno (1 el}* To the mXv^ 
tion was aMeS a frecshSor prepared eolufilon ot Glbt>*0 reagent 
(5 sA) In pyridine (20*30 ag/10 naX) froia a hisrette* the coiitttire 
vae diluted to 20 nl with sodlnai borate buffer (pu 9»S) and veil 
mixed* 4he absorption epeotruffi vaa (determined, 10 minutes after 
aixln4> ^reeleely alsiilar aoXutlon of tim aibb*s reagent la 
pyrldlne«»borate buffer belni; used In the eolvent oelX of the 
speetrophotoaeter* l^eoesearr dlXutlon vae carried out hy using 
the aqueous buffer solution* 
Aoax 660 na 
AG! (200 «f) vas left over ni^t with aeetio anhydride 
(2 nl) aad pyridine (2 ol) at roon teiaperature* S?he oixture vas 
poured on erushed lee and extraeted vith ether* The ether extraet 
2^23 
va« imalMd 8iicc««0lT«ljr with &iX» i^^^t oofllum biCArbo&at* and 
wat«rf €iriea (Kft^^^) 8s4i oth«r ••a^rat«a« 'SiM r«8i4u« «&• 
ox;^8talll&«d tram. etHa&oit m«p* t96-»t9?^« 
im»csatlo»OAo 7*7 <6nt 3}* Aapomatlo-*OI'I»»6»I5 (3at 0)1 (Ojrooeldio* 
proton 4«Si*6*0 (7H» a}* 
ACl (^ 00 la^ ;} In trnthmioX (10 ml) ims treated with ethereal 
i^asiomethane m€ le f t over aitht in a are£ i^4,er&tor« S^ e mH£. 
obtained on evaj^oratioa of ether vae ozs^etaXliaed froa methatioXt 
vater* m«p» I95^{ .lol* vt* U*) 3$6» 
A C | | 
C ^ « U 1 U ^ ^ . . . . , „ . . . . p . . * • K, 0 .5 . , .Ha. . . . 
fhe test perlorttedf eame ae in ACl Xiaax* 580 na* 
^24 
A miaeturo ot iiCII (tOO m)$ pyrieiae (1 ol) an& ao«tio 
axihsrdrMtt (2 al) mis lef t ovtmlght at room teaparatura* Aftar 
usual irork «^t exyatallizaA fxoa athemoli m»p« tOO^ * 
i^ »>siatio*proto& 2*5 (1I1« 6) | iaip^ti(M>Ao 7*9 i9ut 8 ) | 
Aromatl(M>le 7«7 (6Et a}t Arom&tlo»0£ia 6*19 CiHf e)t (ayeoaidie 
protoaa 4«5»3«00 (Tlif n)* 
AQll (100 ag) In laatiiaRol voa traatafi with otliaraol 
^io^oisatliffla aaa lef t ovar fi%M in refrigerator* d?^ eolM 
obtained after eiraporatlon of ether vae arsratoHisea witb 
..thBnol.««t«. a.p. 196". 
Cr^atallisea frora methaoolt vat art m.p* 292*9^^{ K^  0«4t| 
'^•ax* ^ * ***• i^«S 5500»2940, 1690» 1600, 1475, 1250, 770 a»*^ 
:iol. «t.(il^) 314. 
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A0I21 (200 m) «M 3.eft over night with ao«tio •ahydrl«« 
(2 ml) aii4 pjfTij&in» (2 lal) «t roo@ temperaturt* After tifiiuiil 
irorfic i;^  orsrstallisied £roa •thaneXt a«p» 2?2*35®» 
AroaEtio»pr«»to& 2.0 (IHf »)# iaiplmtiiM^AC 7«8 O^i $}$ 
AxomatXo^Ao 7*6 (9ilf a) yXycoeidio^protos 4«&-6*0 (Tl^ t a)« 
AQIU <:^ 00 ag) in netlta&ol (tO laX) me treated vith 
ethoreal fiiasomethsiQe aati lelTt over ni^^t ixi n refrigerator* 
'ihe 0oli£ obtai&ed oa eveporatiofi of etiier vae oraretaXlised 
from taethonoXivatert ia»p* \$5^$ lldX* «t» (i^) 356» 
•^  I B I* X 0 c i: t. V n Y 
2 ^ 6 
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